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PREFACE 


Althoucih then* jire inunv Ixioks on ( ’onimerfial Paints and 
Painting, they deal almost without exception either with the manu- 
facture of ])aintcrs* materials, such as white lead, colour, enamels, 
varnish, etc., or are intended for the painter and decorator, and 
eA^)lain at length the mc^thods of the actual a]>plicution of the paint. 

The arehit«‘ct, engine(‘r, or jiropertv owner, lor whom this book 
is clmdly intetid(*d, does not as a rule wish 'to know much about the 
actual process of manufacture, this being a matter for tKe paint 
colour and varnish maker; neither is he greatly interested in the 
uctiial ap])licat<ion of the paint, which may be regarded us the 

decorator’s concern. What he iloes wish to know, is how a 

f 

thoroughly durable job of painting in its man} and varied^applica- 
tions may be done at a minimum cost consistent w ith good material 
and good workmanship. 

Til this work an endeavour has been made to deal w'itlxthe subject 
in sucfi a manner as U) render this information readilyiittai liable, 
and it is iioped that the fact has been mude clear that low priccif 
paints are usually far from economical, wdiile those which cost high 
prices are often really cheap, bec-ape of the length of time they last. 
An explanation of the application of paints, varnishes, etc., has been 
givin at sufficient length to enable the engineer, etc., to specify 
accurately. All the jirincipal materials whish* enter intiv esSflfhitfiflal 
painting have been described in detail, and various surfaces such as 
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wood, iron, reiiicnt, have lieon dealt, with He])arately, and the 
beet or proteetive material, mentioned in detail. 

The chaptei on jnunt spravinj^ ami paint dippinjr is based \m 
oliservations of visits to inanutaidories where tlie iirocess is in use. 

It i.s well known tliat s|K*cilieations tor ])aintcTs' w’ork are fre- 
<]iieiitly very tar from hemp; <‘oin}»Iete. The extracts from s])ecilira- 
tions of various public boilies and (he comim-nt.s made will, it is 
hojMsl, be ol assistame to the leader m drawmj^ u]) s])eeifica(ions 
whi<‘h ^m 11 at once ensure jrood work and foim .1 ri‘liable fi[uide to 
the contractor. 

T1h‘ author desires to thank tin* Citv. 'MHoiiuh, and other 
Enjfineers lu-fhief, who have so kimlly .sent to him spentic.it ions 
j!overniiu the siijiplv ol paintei^?* materials. 

AltTfirit S. dKNXINtlS 

Itli.'l, Hi UK lihi K H \ n K < ‘i! < Mill Us 

|.u\li(iN. U < 

!f,nf I'in 
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COMMERCIAL PAINTS AND 
PAINTING 

INTRODUCnON 

Paint has bt^en defined as “ a mixture of opai[ue or semi-opaque 
mbstances (pigments) with liquids, capable of application to 
jurfacqn by means of a brush or a painting machine, or by dipping 
uid forming an adhesive coating thereon.” To this may be added 
'* which will dry hard.” 

The object of painting any suHace, whether wood, iron, cement, 
concrete or other material, is usually two-fold. First to preserve 
t from decay or corrosion, and second to decorate it. A third 
abject is usually eflw'ted, viz., that of impn)viug the hygienic 
3ondition of the surface, and in some cases, such as in limewhiting 
cattle pens, this is the sole i*cuson for the application of the wash. 

In nearly every case of pauiting the preservative quuUtiea*of a 
paint are of jwraniount imjwrtance and far exceed every other 
characteristic'. Even when the pleasing appearance of a paint is of 
preat importance, such as in interior decoration, its preservative 
qualities and its durability are still of groiit moment, for it is of 
little use td beautiVully decorate a builduig with a material which 
YoHl soon fade or decay, and it is very e-xpensive, as \^1 presently 
be shown. 

The appearance of a paint, then, being agreeable, its value wilT 
wholly depend upon the length of time it will continue to preserve 
the surface to which it is applied. In other words, assuming that it 
is a goqd preservative when it is first pat on, its^ value will he deter- 
miiv^ by bow long it will continue to perform that function. Paigit 
that has decayed coiisiderajbly no longer protects the surface to 
which it is applied, and in certain cases, such as when badly cftvked, 

P.F. B 
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it may actually do more harm than good by holding in the cracks 
rain-w^ter, which will ponctratu the surface beneath and cause it 
to perish sooner than would otherwise have been the case, j 

Throughout this book, then, the <juestion of the durability of 
paint, or how long it will Iasi, has been taken to be the all-important 
part of the subject which almost entirely overrides every other 
consideration. The fiist cost of the paint itself is of iniuDr im- 
portance, if it only lasts in a good condition for a long time. The 
explanation can readily be found in a consideration of the cost of 
labour in its application. It may safely be taken as a general rule 
that, in all ordinary w'ork of house-painting, the ratio of cost 
between materials and labour is us one is to two. Jn oth(‘r words, 
the labour costs just tw’ice as much as the material. In simph* 
work, done from the grouiul, such as plain fence or wall w'ork, the 
cost of labour would be proportionally less, and in some work 
requiring the erection of elaboiate scalTolding, or involving excep- 
tional difficulties, such as the painting ol a railway station loof, or a* 
large iron bridge, the item for labour might be much higher than 
two-thirds. Obviously no exact proportion can be given, so much 
will depend upon the (piality of tiu* material emjiloyed, this quality 
determining the pric<^ By w'ay of an example, wx shall take the 
price of labour and material as being exaetlv equal, although the 
labour would in most cases cost considerably more than the paint. 

Let it be supposed that a house owner decides to use a cheap 
paint which will last oulv three ye^irs, and that one t(m, costing Jt 10 
is required for the work. Taking the cost, of aj»}»licution as £10 — 
although it W'ould be in most caseij mucii more - we have a total cost 
each time the work is painbd of £20. At tliejciid of «vcry three 
years the w«rk is done again at the same cost and with similar paii\}., 
1 B 0 that at the end of thirty yeans the suui^of £200 has blen expended 
en paints and painting. Now let us suppose that instead of using 
the eheapest paint, the property owner pays as much as £30 per ton 
for a paint which w'ould lust ten years. In that case he would 
spend £30 for niatefial on t^Jree occasions during the thirty years, 
and £10 on each occasion for labour— for the cost of appl)?ng^the 
l>est paint is usually not more than that of the cheapest, and some- 
times Jt is less— makuig the total expenditure for the thirty years 
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only £120, as against £200 when the cheap ])aint was used. From 
a consideration of theae figures it will be clear that if twice ns much 
was pojLd for one })aint as another, which will only last lialf as long, 
a considerable economy is effected becauso of the saving in the cost 
of labour. • 

It seems hardly necessary to jmt these facts more forcibly, yet 
they are so frequently overliKiked, or an* (Usi*egarded, that, one more 
example may be given. One gallon of a firat-class pure white lead 
paint when mixed ready for use costs about 10s. (id. to J 2s. fid. For 
our present purpose we will take it at the lattCi* figure. Such a 
paint will last in a fair condition for from three to five years when 
exposed outside in a town to the wear ol the elements. We will 
suppose that ten gallons of such ]Niint are required for the finish of 
an onlmary building, and that this is rciiewcsl every four years for a 
* period of forty yeans, or ten tunes during that ])eriod. The cost of 
paint at each ajiplication will be £fi Tw., making a total of £02 
*for the paint alone during the "forty yeais. Taking the cost of 
labour at the very low rate of that of the eost of material— and as 
explained this is considerably lower than it could possibly be done 
for under ordinary circumstances— we have a total cost of £125 for 
keeping tliis particular building adequately protected by paint 
during the forty years. 

We will now consider the total cost during the same peripd of 
using a paint which is much higher in price but which lasts very 
much longer. We will suppose that the paint in tin.; cose costs 30«. 
a gallon, a price which is higher than any ordinary paint on the 
market, a first-class enamel only costing 20si. We vs ill also imagine 
that the 3()!#. paint Jasta ten years. The cost of paint for the forty 
y^ars will be 30s. X 10 =£15. This multiplied by I /the number 
of times theliuilding is painted during the forty years, gives a total 
of £60 for the material. But the cost of labour m applying the high 
grade paint will be exactly the same rs that of applying the cheaper 
material, and as the buildiiig is only repainted four times during 
the forty years the labour will amount oiily^to £6 5s. each time, 
mti^ng the total for labf ’ir £25, which, added to the cost of tjj|p 
material, £60, gives a grand total of £85 for the fort.y years, as 
against £125, the cost of using the cheaper paint. 
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Of course these figures might be given in varied form almost 
iudefiiately. One more, based on the usual allowance of one-third 
for materials and two-thirds cost of labour, may be included f ‘o strike 
the argument home, and heiv we wnll take the ease of paint at 
l78. (k/. a gallon wdiieh lasts five years, compared with a paint at 20.<f. 
a gallon W'hich lasts ten years, the period covered being one hundred 
years, or one year over the term of the usual iiinetv-nine years’ lease. 
We shall again assume that t-en galhuis are required for the job. 

Ordinary paint at 7^. (id. a gallon Cost of jiaint each time, 7rw. 
X 20, the number of tunes repainted in one hundred yeai-s, etjuals 
£75 for material ; labour or cost of applying the jiaint at Ifw. jier 
gallon X 10 =£7 lOjr. : number of gallons — £7 J0.s*. X 20, number 
of times repainted = £150, or a grand total of £225 for keeping the 
property pro|)erly jiamted for one hundied years. 

Special paint at 2(K a gallon :--Cost ol paint each time, painted, 
£10 X 10, number of times repainted in one hundred yoara ~£1(M) 
for material ; laboui' same as hefote. £7 l0.s. each time, niultijilictl hy' 
10 = £75, or a total of £175 against £225. 

Of course, when cheaper paint, which costs mueh less per gallon 
and lasts only one or two years, is taken, the difTerence is evim more 
strikuig. 

It may^be remarked here that the system of granting leases in 
vogqe for many veal's past, at least in the neighbourhood of London, 
in which the lessee is required to repaint outside w'ork every three 
years (in some place.s five) and every seven years inside, is directly 
responsible for more bad jwinl than anything else. A lessee, know- 
ing that lie must by the covenants of his lease |)aint so frecpuuitly, 
naturally dues not cure to pay for the best puinl. 

A really (ciirst-class paint designed for the special purpose fpr 
which it is required, i.e., the surface to wjiich it is t-o hi? applied, and 
<;he situation it is ‘to occupy, should last at the \ery least six years 
on outside work, and twenty to thirty on inside work. The writer 
has known cases of grained work lasting fifty years and being at the 
end of that time in bxcelleiif; condition, excepting in places w'here it 
been injured by knocking. • High-class enamels when properly 
applied should last from seveu to ten years when exposed to the 
weather and almost indefinitely when used inside. 
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From what has been said it vill he seen that it is of paramount 
importuiirc to the property owner, arehiteet and eujnneor to eSnsider 
not nn1> the, first rost of paint and paintin;;, hut how often the paint 
must he renewed. IE it should he tlioiight that the above points 
have been somewhat laboured, the answer is that notwitlistandin^ 
tliat the facts are so obvious, the demand for cheap paints which 
]ast*biit a little while still continues unabaUnl. 

The cost of keeping property jiaintwl has been likened to that of 
insuraiicc - a tux, it. is true, but a very necessary one. Some short- 
sighted owiiem of hou.se pnijierty very foolishly neglect tc> repaint 
us often as is iieces.sary, an<l not infrwjuently delay the work until 
the greater part of the jiaint film luis disuppAred, the result being 
that a permanent condition of decay is stsrted, which often cannot 
be Hirestj’d. as, foi' instance, in the case of iron, w hich, if once rusted, 

* will eoiituiue to oxidise even after a coat of paint has been aj>plii*d, 
unless (‘Very })art ich‘ of rust is first removed. WikkI which has com- 
nicnced to cb’cay will also coutmuc to do so even when a coat of 
paint, is given to it, for it must be remembered that the jiaint film 
is by no means impervious to air and water, however great arc the 
efforts which are made to render it so. It should be very clearly 
unilerstwHl that there can be no one paint w'hicli is suitable for any 
and aji materials or all situations. A paint which would* be very 
suitable for outside wcKKlw'ork in the pure air of t lie country might 
be wholly unsuitable for a house situated on the seashore, or in a 
smoky town such as Loudon, Sheffield, Widnes or Kunconi. Again, 
different surfaces require entirely different paints, a variation being 
made not only in the pigment but also in the thinners (oil and 
turpent ine). * Thus ni painting on iron much less thiuners are 
reqfuired tlian js necessary on an absorbent surface such Ss cement. 
Again, the constituent parte of a paint must be varied exactly in 
accordance with the condition of the surface, and the painter, 
knowing this, uses more or less thinners w'hen painting on different 
kinds of plaster, or on ditlerent kinds of wood, ^n the preparation 
of speciqj or proprietar)' paints these facts arc carefully borne in 
mini^and they are often supplied in condition which requires thei 
addition of more or less thimg^rs according to circumstances. The 
variation in the pigmeyts or an admixture of different pigmonte is 
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not 80 iiHual, although it is every day becoming more generally 
recogntsed that a paint should be designed for the special service it 
has to perform, and that several pigments mixed together in the 
proper proportion are almost universally the moat successful. 

• It is suggested that architects, engineers and others who are called 
upon to specify paint might with advantage get into closer touch 
with paint manufact-urers so as to consult them when any special 
paint or vaniish is tc(] uin^d. (Vmsultation of this kind is of course 
quite usual in many branches of the building trade. As a rule, if 
an architect recjuircs any special work done in, say, electric light, an 
artesian well or a series of lifts, he consults an expert on 1 hi* subject, 
and explains what is wantwl, leaving the details to be worked out by 
the man who has made a special study of the subject. Exactly the 
same action should be taken m the cas** of paint, so that tjie archi- 
tect, instead of always spc*cifvmg “ four coats of lead and oil," os is 
customary, or the engineer red lead or oxide of iron for his iron- 
work, should take advantage of tfie, jiaint makers’ expert knowlexlge 
both for his protection and that of his client. Many of the leading 
finns of paint and varnish manufactnrers now' employ specially 
trained men to give advice under such circumstances, and some 
architects do not fail to take advantage of it. 



CHAPTER I 

Thk Materials used tn Commercial Painting. 

Paint usually consists of four j)ai‘ts— pigment, oil, volatile spirit 
and driers. Varnish is soiiietiirics addinl. Tf the paint is white the 
pigment is composed of white lead (hydro-carbonate rf lead), 
sublimed lead (basic sulphate of Icjid), oxide of zinc, lithopone or an 
admixture of them with or without other pigments, such as barytes 
(suljihate of barium), silica, alumina, china clay, gypsum, Paris 
w'hiti’, etc. If the paint is coloured it may be formed of a chemical 
' colour or natural earth colour*added to the white base, as, for 
instance, Prussian blue or umber added to whita lead. Or the 
pigment colour, cither chemical or natural, may be used by itself 
without a whit-e liase, such as in the case of siennas, ochres, greens 
and red lead Sometimes the pigment is replaced by a metal, as in 
aluminium paint, for exanijile. 

White lead, zinc oxide and other similar pigments are for the 
most part supplied to the painter ground into a «tifT paste in Imseed 
oil, and it is his business to thin them to the necessary consistency 
by adding more linseed oil and turpentine uiTordmg to how far the 
surface to which they are to be applied is absorbent. Driers or 
materials having aigreat affinity to oxygon are added to hasten the 
V drying ” or hardening of the paint film. Some pign-^nts, such as 
reri lead, require rio driers ; others a very little, and still others a 
larger quantity. Linseed oil is almost invarialily used as a paint* 
oil, but other oils, such as tung or Chinese wood oil, menhaden fish 
oil, soya bean, poppy-seed, and walnut oil may be used under certain 
circumstances. Ameri( an tuTpentine^is most used for thinning the 
p^ntjlimt this may be replaced by white spirit of petroleum originjtf 
it be specially prepared for the purpose. The characteristics of all 
the constituents of a paint and their uses are explained at length 
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under their varioiw heads, and the process of applying the paint is 
also exjjained. 

From the painter’s and decorator’s point of view, pignients may 
be defined as those materials which form paint when ground with a 
djrying oil, such as linseed. All pigments may conveniently be 
divid^ into four classes, namely 

(a) Those of natural origin, usually termed earth colours, c.Jr., 

ochre, sienna, umber. 

(b) Pigments made on a chemical basis, e.g., chrome yellow, 

white lead, etc. 

(c) Pigments produced by the agency of heat, c.g., zinc oxide. 

sublimed white lead, etc. 

(d) Pigments derived from coal tar, vegetable or animal matter, 

e.g., madder, crimson lake, fast red, etc. 

Natural or Kartii (Colours. 

Among all the colours in command of the painter, none stand 
higher in all round excellence than the earth or native colours. 
They are found in various parts of the world, arc cheap and by far 
the most durable of any colours kiio^ii. Dr. A. P. Laurie, Professor 
of Chemistry to the Royal Academy of Arts and Principal of the 
Heriot-Waft College at Edinburgh, some time since made a Very 
carefiA investigation of the colours used by the old masters, in order 
to ascertain their chemical nature, and thereby to determine their 
extreme durability. He found that in most cases they were earth 
or natural colours, even the greens being terra verte or its equivalent. 
Many of the earth colours consist of silicate of alpmina or common 
clay coloured with ferric oxide. The colour, tone and fineness to a 
large extent determine the value of the pigment. 

* ,It is not deemed /advisable to enter here into the question of the 
manufacture and treatment of the earth colours, in order to render 
them fit for the use of the painter, but it may be said that generally 
speaking they are tre&ted by the process known as levigation, so as 
to separate all coarse particles /md leave only the fine pijment 
rekaining. This is done by passing the colour through a series of 
tanks containing water ; the colour is ilgitated in the water and 
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afterwards allowed to settle, the top portion containing the finer 
and therefore lighter parts of the colour floating off into the next 
tank, ^nd so on to the etui. The colour is then dried and ground 
in oil, turpentine or w'at<‘r, as the case may require. Many of the 
earth colours are calcined, which deepens their colour, as, for 
example, in the case of siennas, umbers, etc., when we have raw 
siefina, and burnt sienna, raw uml)er and burnt umber, etc. 

The following is a description of the different earth pigments and 
colours in common use, and it will be observed that in some cases 
the use of the natural colours is very limited, those artificially made 
having taken their place becanse of their cheapness. 

Bar Hies.— Thifi pigment is chemically known as sulphate of 
barium, and the natural variety is obtained from “ heavy spar ” 
found in Derbyshire and many other parts of the world. When 
mined it is a very heavy rock. This is crushed to the form of 
jiowder, and sometinies has a yellowish cast which is corrected by 
• the addition of a little blue. Ibis largely used in the reduction of 
white lead, and in the cheajier colours. It is quite inert, but 
possesses little or no bixly, and the author has tried the experiment 
of liaving barytes ground in oil and applying as many as six coats 
without hiding the knots and grain of the woodwork. Moreover, it 
is not durable when used alone, but wdien added in a proportion up 
to, kiy, 5 to 8 per cent., it is an advantage rather than otherwise, 
because it is unaffected by sulphuretted hvdrogen and “other 
conditions. It is insoluble in w'ater and dilute acids. 

It wull thus be seen that although it is lool.inl ujwm as an adulterant 
it really is not such, provided its presence is known. If more 
than 10 ^g^r cent, is added to white lead it w’ould interfere with 
the body of the paint. Meyer says : “ The additioji of bar 5 rtes 
to artificial* mineral colours or to lake pigments is by no means 
to be classed as an adulterant, as the result ^is that colours arc; 
sold at a correspondingly low price to the advantage of the 
buyer (!). And again, most colours especially the lakes, would 
be of no particular use without this additiln.” Dr. Toch says : 
“ Thf value of barytes as a whjte* pigment is being recognized 
more and more each year, and although very little, if anyf is 
used alone for this puifose, it is used in large quantities in 
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combination with white lead, zinc white, or a combination of both 
of thes| white jMginentH. This addition is not considered an 
adulteration, as was the case a few years ago, for it is now appr^ated 
that the addition of barytes makes a w^hite pigment more pennanent, 
less likely to be attacked by acids, tnnd freer from discoloration than 
^en white lead is used alone. It is also believed that barytes 
gives greater body to paint and niuk(*8 it more resistant to rtie 
influences of the weather. As is well known, jiiirc white lend when 
remaining in the shade or in a dark place becomes discoloured, 
turning yellowish, while ini\tim‘R of white lead and zinc white, or 
white lead and barytes, or white lead, zme white, and barvtes. 
retain their colour piTinanently even in dark places.” 

The amount ot barvtes that cun be mixed Avith eoloured ]>igments 
without injuring them is remarkably large Theie are hundreds of 
brands of para-red paints made and coiiMimed every year tiy the 
agricultural implement trade wLnli contain us high as bO per cent. 
of nat iral barytes. ^Vhen it is takrii into consideration that these 
extremely diluted }>ara-ieds cover well and serve tlnar piirposi* most 
admirably, the expert should be very careful not to condemn barytes 
when used in largo ((uniitities, for this remarkable behaviour is 
repeated with a large unraber of other pigments. 

No paint chemist will dispute the fact that barytes adds wearing 
quality to paint, but inasiimcli as white lead has set the standard 
for ease of working, it i.s admitlHl that all the other jiigments and 
fillers are not as unctuous us white lead. Therefore the house 
painter will notice that the so-called lead comliinntioii, which 
contains large quantities ol barytes, does not work as freely under 
the brush as white lead ; neverthele^a, this objection doe»not hold 
I good when baiyi^xs is used in moderate quantities, that is, not 
to exceed one-third of the total pigment ofja paint. An Experiment 
was made with a mi^xture of one-third carbonate of lead, one-third 
zinc oxide, and one-third bar\i'cs on an exposed wall of a high 
building in New York (’ity, in 1884. This surface is still in a 
moderately good stated of preservation, and as a comparison a wall 
painted five years ago with the pive Dutch process w^hitc lead slio^ 
thtft the Dutch process white lead has not stood as well in five years 
as the combination mixture has stood W tw'enty yours. Jt is 
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conceded that no paint is supposed to last twenty years, but as a 
matter of record it is interesting to note that the inert filler added 
so much to the life of the paint which contained it. In view of this 
fact, the paint manufacturer is justified in recommending to his 
customers the use of inert fillers in his paint on the ground of 
increased longevity. 

Indian Red, —Although Indian rod is a natural colour, it is sold 
under various names, such us red oxide, iron red, and hfiematite. It 
is also very largely made from by-pniducts, and also from dry 
copperas. 

The natural Indian red consists of over 90 per cent, of ferric oxide, 
together with a little silicate of alumina. It is an exceedingly fine 
pigment, and has a high covering power or bexly. The finest 
variety is the well-known rouge which is employed for polishing 
silver and other metals. 

Iron Grider Paint.- Vrol. G. W. Thompson, in an address 
said “ It must be generally admitted that all white paints decay 
more rapidlv than coloured paints, especially those coloured paints 
which are charact-erised as warm in tone." 

In view of this well-established fact, it is rather remarkable that 
jjopular taste, during recent years, has run strongly towards the 
less durable colours. 

'The oxides of iron, whether natural or artificial, when properly 
prepared, are all decidedly warm in tone and all produce highly 
durable paints. The range of tone and colour is very wide and the 
effect pleasing. They hold their coloui remnrkablv well, are the 
most economical and liave none of the defects common to very light 
tints, such as chglking, cracking, peeling, scaling, etc. 

If instep of producing light tints by adding a small percentage^ 
of colour *to a large quantity of white paint, the proportion of the 
iron oxide were increased, paint consumers would be immeasurably 
benefited. 

The abundance and cheapness of ochres has always made them 
att||^ctive for popular use, and the silica*' base ochres have long 
^^njoyed popularity as a cheap priming coat. As tinting colours tr 
impart a yellow tone to other pigments they arc misurpaa? 
generally increasing the durability of the paint. 
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The heeinatite colours, bot.h natural and artificial, are among the 
most highly satisfactory pigments known. Their colour is uniformly 
bright and pleasing, and the tints produced by them arc warirf and 
rich. Their colour is practically unalterable under any conditions. 
They are highly decorative, dumbly protective and gratifyingly 
ecSnomical. 

Of their general excellence Jlm’st says : “ As a pigment, reri 
oxides are perfectly permanent under all conditions and are among 
the most permanent colours a painter can use. They mix peHectly 
with all pigments without either affecting them in any w'ay, or being 
affected by them.” 

F. Maire says : ” Venetian reds made upon a gv[»sum base arc 
reliable and practi^’ally unchangeable by exj)osni*e to light and air. 
Venetian red, either the natural or the aiiificial. may be mi\(Ml with 
other pigments with jierfect safety. ... It is «nie of the li*w colours 
that cannot be spared and couhl be leplaeed by no other rc‘(l 
pigment.” 

Conceiiiing Indian red he says : ” It is nmst jicrmaiient : neither 
light nor impure air, mixing it with other pigments, time, noi fire, 
seem to cause change in any way.** 

Parry and Coste say of the iron oxide pigments : ” A most im- 
portant class of colours, on account ol their extensive use . . . and 
of their higli intrinsic value,” 

Terry says : “ The pigments comisised ol ferric oxide arc used in 
enormous quantity. Thev are distinguished by great pcnuanence." 

Toch says : “ .Among the red pigments m the paint industry, the 
oxides of iron take the lead as by far the most useful.*’ He states 
that on an iron roof ” a mixture of graphite and (^’iric oxide . . . 
outlasted grap^pte by two years and red lead by three years.” 

Sabin says : “ No colours arc more fierniapont than Bom*c of these 
pipre oxides. They have lasted for thousands of yeais and there is 
no reason why they should ever change.” 

Zorr and Uubencamp say : ” A coating of rod oxide |)uint is a 
perfect protection againSt rust, a property upon which is based <^he 
xtensive use of this pigment for pointing ironwork.” 

JjWife.—This useful pigment varies in colour acconiing to the 
’pt of hydroxide of iron present. It il very permanent and is 
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unaffected when mixed with any other colour, excepting some of 
the lakes. It is suitable for grinding in any vehicle with, oil, tur- 
peutifte or water. The best (qualities contain about 60 per cent, of 
ferric oxide and 10 j)cr cent, of silicate of alumina. The colour 
varies greatly according to the place from which the ochre com^ 
Some varieties arc pale yellow, others a much brighter yellow, 
vifrying to a distinct brick red, when the name red ochre is usually 
giv(‘n. This pigment is sold under various names such as golden 
oclire, Oxford odire, et-c. The former is sometimes mixed with a 
little chrome yellow to imjirove its brilliancy. Oxford ochre, 
although still sold under that name, has ceased to exist, as the fine 
colour obtained from the vicinity of Oxford has long ago become 
exhausted. 

Sienna. - This colour may be regarded almost as a bright ochre, 
as it is similar iu general properties. When calcined, it becomes a 
rich brown and is very valuable for the purpose of decoration. 

' Sienna is usually very finely ground and is used by grainers to a 
considerable extent together with umber and other earth colours. 

Term Verte.- 'Phis is a natural green, of subdued colour, having 
a bluish grey cast. It is best used over red, w'hich iutcusifies the 
green colour. It is permanent, hence tlie green on the paintings 
ol the old masters before referred to is found to last almost indefi- 
nitely. It is iKit affected by sulphurous fumes, and it is inadvisable 
to use it iu connect ion with lakes. • 

Umber. Jn many respects umber is similar to ochre and sienna, 
but it is much darker and yields a ver} pleasing colour when burnt, 
becoming darker and richer. 

Umber* works yell in oil, water, and turpentine. It is quite 
permanent and nearly acid proof. Alkali lias no effect upon it. 
ZcjT and itubeiicamp say : “All brands of umber serve as very 
durable varnish jiaints which dry very quickl}^ and hard. Umbpi; 
is an essential ingrediciii of weather proof paints for outdoor use, 
and gives a specially iich assortment for painting house fronts.” 

Vandyke Brom. - G/iginally, Vandyke irowii was a native 
iyiner<il, hence it is classified under that head ; but in recent years the 
bulk of the Vandyke brown sold is made from burning cork cuttiiSgs 
and organic materials, or by mixing lamp and vegetable blacks with 
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red oxide and a little yellow ochre. Vandyke brown is a bad dryer, 
but is permanent, and mixes well with other pigments. A variety 
of the original or natural Vandyke brown is sold under the n^me of 
Cassell brown. 

^ Venetian Red- This colour may be regarded as a mixture of a 
considerable quantity of sulphate of calcium, ferric oxide, and 
silicate of alumina, with occasionally a little manganese. Not- 
withstanding the presence of the calcium carbonate a convenient 
example of which is ordinary chalk, Venetian red is as a matter 
of fact very durable, and is used to a considerable extent for painting 
railway cars, a position which is obviously very trying. The colour 
is a brick red, and some pleasing tints can be obtained, although it 
is inadvisable to mix much ^^liite with the colour owing to the large 
amount of chalk contained. It is, however, siip])lieil in various 
isjljpuies, and can then be used as it is received from the manufacturer. 

Special ifro/cTMf.-- -During recent yeara, the efforts of colour 
manufacturers have been successfuHy directod to the prixluelion of ^ 
special mixtures of colours of the same class with a view of producing 
pleasing and permanent tints, which may be regarded as a distinct 
improvement on any one pigment used by itself. Thus many 
beautiful shades of green are made, which may be employed exactly 
as received, and Avithout adding white or any other pigment, and 
these vary from bright emerald-likc colours, to subdued and sonibre 
tints. * A similar admixture has been adopted in the case of browns, 
and by a judicious intermingling of the brown and yellow earth 
colours, such as umber, burnt or rgw siennas and ochres, with or 
without other pigments, white or coloured, some very excellently 
toned colours are piixluced. 

(Chemical Cloi.ouiis, etc. 

BUitic Fixe , — This pigment is chemically the same as natural 
barytes, with the chemical formula of BaS04 ; but it is very different 
<in physical properties! being much finer in texture and possessing 
much greater body. It is al^ called permanent white, anJ fa|t 
wMte. It is used by artists and is an important constituent of the 
lithopones (^.v.). 
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Brunswick Blue.— This colour is really a cheap variety of Prussian 
blue, in vliich the blue is combined with a considerable amount ot 
mineral white, such ns barytes. The presence of this white is 
accuunt(‘d for by the fadi that pure l^russian blue is too intense in 
colour to be of advantage, while it is difficult to giind into paint. 
It is also too costly for general use. 

Vhnmc (irveu.- -This trade tenn is frLMjuently applied to two 
pigments which are ipiite different in their composition. The first 
is a green prcjiared in tlie manner of Brunswick green, but from pure 
chromate of leail, and pure Prussian blue without any barytes or 
other similar material. This colour, however, is only used by 
artists. It is much more, costly than ordinary Brunswick green, 
but has greater staining power. Sometimes the name is ujiplicd to 
the oxide of the metal chromium prepared as a pigment, which is 
a rating dull hut exceedingly durable green. This is also high in 
cost and is only used for the best work. 

• C(tb(dl.- This is the most durable and valuable blue pigment 
known, but Ls not used much in house-painting on account of its 
great cost. In composition it is a combination of the oxides of the 
metals cobalt and uluiiiinium. It is perfectly permanent to light 
and air and resists both aeids and alkalies. J t is also entirely without 
action on other pigments with whieh it may be mixed. 

lA’atl Chromes.— Thetae vary in coinjiosition according to the tint, 
the gi’odes usually sold being yellow chrome, nuddlc chitime and 
orange chrome. The first is chromate of lead combined with sulphate 
of load or wliite lead, the second is puie chromate of lead, and the 
third is basic chromate of lead. Included in the same class is chrome 
red, which is practically the same compound us orange chrome, but 
in a different conation. It is also known as “ Dci% red,'* and 
“ American Vermilion,’’ and is valuable for the protection of iron. 

The chromes generally cannot be regarded as very durable pig-, 
ments as impure atmosphere is liable to discofour them owing to 
the action of sulphuretted hydrogen. They also tend to fade on 
exposure. They are usvd in the preparatiou'of Brunswick greens, 
to wlifch is added from GO to 80 ppr ^ent. barytes, which cannot be 
regarded as an adulterant, but is a proper constituent of 8Uc4i 
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This valuable pigment consists of sulphide of zinc 
and sulphate of barium precipitated togctlicr in the proportion 
of about one-third of the former and two-thirds of the* latter. 
Sometimes a little oxide of zinc is present. The sulphate of 
barium is dense and practically equivalent to blanc fixe {q.v.) 

Notwithstanding the immense increase in the sale of lithopoue 
in recent years, there are two features which seriously hanfper 
its wide popularity. The first of these is that most grades— 
there are exceptions— are not suitable for outside work, owing to 
the fact that lithopoue changes colour luider certain conditions, and 
also that it has been demonstrated that imless it is protected by a 
coat of varnish or a paint of a different quality it will not last for 
any considerable length of time. Those, therefore, who have used 
it outside, and have not had satisfactory results, arc too apt to 
condemn it wholly, and to imagine that it is equally useless inside. 
This, however, is not the case, and the writer believes that for all 
ordinary purposes it may be cmpl&ycd on the interior of buildings, 
and if properly mixed with pure oil and turpentine, and applied in 
a skilful manner, it will be equal in all respects to white lead, although 
it will be found to be considerably cheaper. 

And this brings us to the second point mged against it. It is < 
the fact of it being comparatively cheap. One can understand that 
cheapness frequently means inferiority ; if, for example, a tailor 
ofier^ to make a suit of clothes for two guineas, it would only be 
reasonable to suppose that in material, cut and make it would not be 
up to the mark. But with paint materials the (juestion is an 
entirely different one. There are certain properties which must be 
fulfilled in a paint which have already been cxpli^ined at length, and 
if those properties are possessed by a paint, the question of cost will 
largely depend upon the expense of the production *of the raw 
tipaterial. It is in this respect that lithopone is fomid to be econo- 
mical in use, and it should not be condemned merely because it 
costs less than a pigment like white lead. 

Prussian Blne—Tlois is a complex compound of iron and an 
organic substance allied to Prassic acid, but it is nevertheless non- 
poisonous. The’ ordinary manner of manufacture as carried on 
* to-da}|' is as follows A substance known as yellow prussiate of 
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potash, forming large bright yellow crystals something like barley 
sugar, is obtained as a by-product in the manufacture of coal tan 
This is dissolved in water, and a solution of copperas (sulphate of 
iron) i^ added, together with an oxidising agent, when the blue is 
produced. It is then collected by filtering, is washed and dried. 
The purest forms are known as milon and Chinese blue. In the 
mafiufaeturc of these materials they are greatly purified, and the 
blues come into the market in lumps having an intense colour with 
a bronze appearance on the surhiGe. Sometimes this peculiar 
bronze effect is regarded as an indication of poor quality, wUle as a 
fact it is exactly the reverse. Cheap qualities of Prussian blue are 
produced from less pure materials, such as gas blue, and are not so 
fine in texture or so pure in colour ; for example Chine-se blue when 
ground in oil is perfectly transparent and pure in colour, whereas 
gas blue^hows muddy and gritty. 

The colour is rather greenish in cast, and the pigment may be 
regarded as a staiuer having no opacity. It is largely used to mix 
^ith chrome to form greens. It will stand acids, but is readily 
destroyed by alkalies, such as soda, potash, or lime, which change 
the colour to a rusty brown. Prussian blue must not, therefore, 
be used iu distemper or on new plaster or cement. It is fairly 
durable on exposure to light, but in the course of time fades to a 

grey-* 

Ultramarine.-— Th.\B useful blue was introduced in the early part 
of the nineteenth century, as the result of chemical research. It is 
an artificial preparation of natural ultramarine obtained from the 
mineral lapis lazuli. It is exceedingly complex in composition, being 
a compound of silica, alumina, soda, and sulphur. Ultramarine is 
produced in & large range of qualities varying not only in fineness 
but colouring power and also in composition. It is perfectly fast 
to light and is not destroyed by alkalies. The varieties rich in 
silica are more particularly valuable in this respect. Acids, how- 
ever, even if weak, spoil the colour. The colour is frequently used 
in minqte quantities to correct the tone of wl^ite pigments, and for 
this purpose the very finest qualitv must be employed, absolutely 
free ^m free sulphur. Modem lime blues, used for colouring lime 
wash and distemper, are the coarser varieties of ultramarine. 

P.P. Q 
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White Lead.— Although, it has not been thought advisable to 
include in this book anything more than a very brief reference to 
the manufacture of painters’ materials, an exception may be made in 
the case of white le^ for the reason that the process of mauutactuie 
to a great extent determines the quality of the resultant product. 
The white lead which is most esteemed is that made by what is 
known as the Old Dutch or Stack ])rocess, and this has been iii^^uc 
for hundreds of years past. It is a curious fact that although the 
process is somewhat crude and primitive the very many attempts 
which have been made to improve it have not, on the whole, pro- 
duced a superior product. 

In the stack process the metal lead is first freed from impurities, 
particularly silver, which are usually found in lead, and would have 
an objectionable effect if allowed to remain. The pig lead is melted 
in large open vessels ; metallic zinc is then added, and as the mixture 
cools the silver unites with the zinc, to which it has a greater affinity 
than for lead, and the two metals together form a scum on the top 
of the molten mass. This is raked off from time to time, and the 
process is then repeated until all the silver is extracted. The pure 
lead is then cast into the form of what are known as “ wickets,” 
which may be described as having somewhat the appearance of a 
miniature five-barred gate. The actual shape of the wickets vary 
largely in different factories. The floor of the stack in which the 
corrosion of the lead takes place is covered with spent tan or manure, 
and upon this arc placed earthenware pots quite close together. 
These are half filled with dilute acetic acid. Usually the wickets arc 
strewn upon these pots, but sometimes the wickets are placed in the 
pot itself, lugs or projections being provided to prevent them 
actually touching the acid. When one laye** is completed in the 
manner described, suitable beams and planks are placed over the 
pots, but only touching those that act as supports at the end ; thus' 
a new floor is formed. Upon this more spent tan is placed, another 
series of pots with t^e wickets on top and so on until the top of the 
stack is reached, when it,is sealed so as to exclude air aud^confine 
the fumes of moisture, acetic and carbonic acids given off by the 
generation oi heat of the tan bark. At the end of about, ;three 
months the grater part of the metal lead will be found to have 
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been converted into white lead. Tlie corroded wickets arc then 
passed thnmgh corrugated rollers to separate the metal, and thft 
product is afterwards washed and dried. 

ThoVlry white lead is sold to paint manufacturers, who grind it in 
oil ready for use by the painter, who thins it with linseed oil and 
1ur]>entiue in the manner already described. The corroders also 
gripd the leail thi'insolvcH, and send it out in the form ol stiff jmint. 
In the Uniiwl States, a good deal of tinted lead is sold, ».e., colours 
of a permanent charaeler addeil to the lead in various proportions, 
sent out stiff, smtabh* for thinning. The use of this is found very 
economical in practice. 

The advant^ages of le^d over other pigments is, first, its body, 
although this is exceiMled by a few pigments such as lithopone, fast 
reds, aluminium, etc. But the principal point in its favour is its 
stnoothii^‘ss of working. Tt being practicdlly a lead soap, it possesses 
a certain greasy feeling when a brush is used. It is doubtless beeause 
this tiartieular projx'rty is absent from some of the other pigments 
fhat journevmen painters are so likely to condemn them. 

Zi'/ic YeJhw is a similar pigment to lead chrome, except that the 
leail is replaced by zine. It does not darken in imjmrc air, but is 
destroyed by alkalies and dissolved by acids. 


PlOMKNTS I'JtOm’CElJ BY TIIK AoENtiY OV UkAT. 

AnJinmif Oxide. -This paint, although but little known among 
house painters, is largely employed for situations which arc subject 
to sulphur and other fumes, and is therefore largely used for painting 
gasometers, and for work in the neighbourhood of gasworks. It is 
usually supplied in ready mixed form, but is sometimes supplied 
stiff, ground in refined linseed oil. The cost is about the same as 
white lc.ad paint, but the spreading capacity is consiilerably greater, 
so that it is cheaper in use. if it is required to be thinned, boiled 
linseed oil and tuipeutine in the proportion of |jur to one should be 
used. The spreading capacity is about .that ot zinc oxide, it is 
therefore one-third more than white lead. Its body is nearly equal 
to tl^t of white lead. When supplied ready mixed it contains the 
necessary driers, and nothing therefore should be added to it. It 

o2 
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is extensively employed on the seashore for piers, pavilions, lamp 
rttlii mna , etc., and withstands the weather better than white lead, 
and it is said, zinc oxide. 

When once hard, sulphurous gases and ammoniacal fumes have 
no effect whatever upon it. Two of the. largest railway companies 
in the United Kingdom use nothing but antimony paint on all the 
ironwork of their bridges, etc. The specific gravity is 5*25, and 
when ready nn\<*d it weighs about 21 lbs. to the gallon. The, follow- 
ing may be ({mited from the book “ Antimony,” written by Mr. 
Chung Yu Wang, M.A., B.Sc. He says : “ Antimony white paint 
can withstand tlie action of wat(‘r, is as opaque as white, lead, and is 
neither acted upon by sulphurous fumes nor by sulphuretted 
hydrogen. It is very durable lor outside paint and is claimed to be 
non-poisonous. Furthermore, it possesses more ojiacity than zinc 
white, covers better, and is cheaper.” 

Dr. Charles Mayer, translator of Zerr and Kiibencamp’s treatise 
on Colour Manufacture, says : “ Of late, antimony is largely used 
for colour manufacturing purposes. In France, and especially 
Italy, the manufacture of antimony white as a substitute for white 
lead has made a great advance, facilitated by prohibitive laws 
against white lead pigments.” 

Blacks— Tha series of blacks used by painters are of considerable 
importance, particularly as they are extremely durable, and con- 
sisting principally of carbon they are unaffected by alkali or acid. 
Blue black or Frankfort black is supposed to be made from shoots 
of the vine and other woods, but more frequently it is simply bone 
black or lamp black to which has been added a little blue. Drop 
black is the name given to a black which is made m the form of 
irregular cones, these being formed as they drop froiji the mill in 
which the black is ground. Ivory black is made by charring ivory 
waste, but very little of it is now made, the best grade of bone 
black being usually sold under this name. Lamp black is made 
from the fumes givei off by burning various waste products such 
as oil. 

Flvhlimed lead.— This pigment is claimed to possess many 
ad vantages over ordinary corroded lead. It consists approxiiQ^tely 
of Lead sulphate (PbO, PbS 04 ) = 76 per cent. ; lead oxide (PbO) 
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=• 20 per cent.} and zinc oxide(ZnO) 5 per cent. It is an amorphous 
pigment nearly as fine in texture as lamp black or zinc oxide a^ 
is made by crushing and refining gelena (lead ore) and then burning 
with \&i:bon, in a specially constructed furnace. In the final stage 
the lead is changed to vapour, air being admitted for the sake of 
its oxygen. The fumes pass through condensing pipes and on 
(Mjoling yield sublimed white leail, which is colle^cted in bags. It 
mixes well with linseed oil and rather more than one gallon is 
recjuired for 100 lbs. of dry white lead. 

The following description of sublimed lead is given by the North 
Dakota Agricultural Experiment Station : “ This product is so 
named because it is prepared by a sublimation process. The 
product is obtained directly as a very fine impalpable white powder 
without grinding. Chemically it is very different from ordinary 
white lead, being apparently a basic sulphate of lead. The specific 
gravity is 6*2, ajiproximately that of ordinary white lead, and it is 
at least equal to it in whiteness, body, covering power and 
wearing qualities. It differs from the onlinary white lead in being 
non-poisoDous^ and it resists the blackening action of the sulphur 
compounds of sewer gas to a much greater degree. It is well suited 
for mixing with zinc oxide. It never hardens in the cun and remains 
soft for a much longer time than c.arbonate of lead, wdiich has a 
tendency to harden in the package.*’ 

Zinc 6Vey.--As mentioned elsewhere, this pigment when ground 
in oil or varnish (particularly the latter) is largely used on the Con- 
tinent for the protection of iron and other metal surfaces. It is also 
very useful for painting machinery. It may be regarded as a by- 
product in the manufacture of zinc oxide. When the spelter is 
burned it pusses away as vapour through a pipe or channel, and this 
vapour, on'cooling. forms the oxide of zinc of commerce. This is 
received in bags, and it is found that those bags ^hich are farthest 
away from the furnace contain, as one would reasonably expect, the 
finest grade of zinc oxide. Indeed, the fiuene|s varies proportionally 
with the distance of the bag from the fpmace. That nearest to it 
receives a deposit which contains a large proportion of metallic zinc. 


’ 'rids quality is now generally disputed. 
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sometimes as much as 90 per cent., and this forms the zinc grey so 
Ijjghly esteemed by our neighbours across the Channel. It is heavy, 
covers well, and when mixed with varnish, forms an excellent 
protector of iron. Various mixtures of zItic oxide and blacl, with 
or without tlie addition of other black and white jiigmcnts, are 
sometimes sold as “ zinc grey,’* althongli, sl.nctly Hj)eaking, they 
have no claim to the title. ^ 

Zinc Ojr*dc.-This is a very impoitont pigment, which has made 
great progress in popularity in recent years. It is extensively used 
for the best enamels and varnish paints, and may either be used by 
itself or in admixture with other pigments, such as white lead. The 
specific gravity is 5*0, and it is very bulky in character, retpiiring 
about 20 per cent, of oil tf) form a ])usf(‘. The best rpialities are 
pure white in colour. The spreading power is much lietter than 
white lead, say one-tliii*d more, bulk for bulk. When zinc oxide is 
mixe^ into a paint in thf ordinary manner it will be loimd to 
possess less o|)acity or body than white lead, but this ajiplies only 
to the first coat, and to a certain extent also the second ; but when' 
a third or fourth coat is given the result in the opacity of all the 
coats is fully equal to loa<l. Zinc oxide is not visibly afieeted by 
sulphurous fumes, and it jiossesses a great advantage, it being non- 
poisonous, which aceoiiiits doubtless to a considerable extent for its 
having eorac into favour. It is manufactured by burning metallic 
zinc in air, when the oxide is formed in the form ol white powder, 
which is collected by an arrangement ot settling chambers or bags. 
The best quality, which is collected in the chamhers furthest from 
the furnace, is pure oxide in a fine state of division, but those 
nearest to the first chamber contain a considerable cpiantity of 
metallic 'zinc (see zinc grey). By another jwocess the oxide is 
obtained from the ore by a process of sublimation. This method 
cannot be applied to all ores. The })lant is similar in character, 
but different in detail to that used when metallic zinc is burned. 
The product from lea^l ore is less pure, us it invariably contains 
a small percentage of subhmed lead, but it is cheaper, as the gas 
for preparing metal horn the ore is saved. The presence of 
sublimed lead is no great detrii^ejit, as it rarely exceeds 5^pei 
cent. 
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Xaj[eff.--Lakes are made from artifidaldyes and are very numerous. 
The most important to the decorator arc the reds, the majority of 
which are prepared by precipitating various coal tar dyes on a base 
of red ^ad or orange lead. Some of the aniline dyes are inferior, as 
they quickly fade and being slightly soluble in oil cause “ bleeding.” 
Very durable and permanent reds are produced from the dye known 
as paranitraniline. 

Carmines are made from cochineal, the colour matter being fixed 
by means of alum. The colour is not permanent, and has given 
place to the madder lakes. These, however, have but little body 
and arc mostly used for glazing. 

Chauacteristics op Different Paints. 

Many readers may have been puzzled from time to time at 
colours ohanging their hue ; this may be due to various causes, 
and without knowing the comjiosition of the paint it is difficult 
^ assign a reason for the change. White lead is a typical example 
of a paint which is ailectcd by sulphur gases and impure air ; hence, 
when lead is used as a paint in towns ordinarily called smoky, such 
as Sheffield or Widnes, it is likely to be affected for the same 
reason. It will be found to darken rapidly when used on 
buildings near to gasworks, in lavatories, or in stables. Zinc paints, 
which are not so affected, should invariably be used in such cases, 
or if the painter or property owner deems white lead a necessity, 
this may be used and a final coat of zinc oxide sUould be given to 
which has been added a little copal varnish. 

Pigments affected by Impure Air. 

The foUowmg is a list of the principal colours or pigments which 
are affected by sulphur, gases and impure air 

Brunswick Gi-eoii Lemon Yellow 

(Chrome Orange KHples Yellow 

Cremnitz White Silver White 

Emerald Green \terdigriB 

Flake White White Lead. 

Some colours ore more or leas fugitive, t.s., under the influence of 
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light they quiddy lose their predominant colour. This is found to 
be the case in wall papers, particularly those known as ingrains. 
I'hese rapidly lose their prevailing colour, so that they are now 
rapidly going out of use. Certain greens are also far froiu being 
permanent, as, for instance, Brunswick green, which turns to blue 
after a few months’ exposure. 


Pigments apfectbd by Light, etc. 


The following is a list of pigments more or less fugitive, and which 
may be deem^ to be affected by light. When protected by a 
coat of pale varnish, however, they may be regarded as fairly 
permanent:— 


Bistre (water) 
Bruwu Fink 
Brunswick Green 
Burnt Carmine 
Carmine in watei* 
<Jhrome Green 
Citron Yellow 
Crimson Lake 
Dutch Pink 
Gamboge 
Indigo 
Italian Pink 
Lithopone 


Magenta 
Mauve Lake 
Olive Green (oil) 
Paris \Vliite 
Pink Madder 
Prussian Green (oil) 
Rose Maddor 
Sepia (oil) 

Verdigris 
Violet Carnuno 
Yellow Carmine 
Yellow Lake. 


Some colours dry very much quicker than others, and in dealing 
with the slow-drying colours it is useless to add a large amount of 
driers, as it wDl seriously affect the durability of the paint, as 
is explained under the head of “ Driers,” p. 31. 

The following is a list of 


Colours which Dry slowly and irregularly:— 


AJisarii) fellow 
AlizoiiL Green 
Alumina White or 
Lam Wlile 
Bone Brown 
Brown Madder 
Brown Pink 
Carbon Black 
('ormine Lake 


Crimson Lake 
Crimson Madder 
Gamboa 
Indian Yellow 
Indigo 
Itidian Pink 
Lamp Black 
Magenta 
Mauve 
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OiaDge Cadmium 
Fayne’fl Gray (oil) 
Robo Doree 
Sap Groen (oil) 
..Scarlot Lake 


Sepia (oil) 
Vandyke Brown 
Violet Carmine 
Yellow Lake. 


There are a few colours which cannot be mixed with others without 
their being affecte<i ; m other words, chemical reaction takes place, 
which more or less destroys both colours. For example, artificial 
ultramarine cannot be used with white lead, as the sulphur which it 
contains would act upon the lead carbonate and give a grayish 
instead of a blue tone. The same is true of veniiilion, cadmium and 
all sulphides. 

Below is a list of colours which are quite permanent when used 
alone, but arc not permanent when mixed with some other colours 


Antwerp liluji 
ilobalt Bruu 
Emerald Cruen 
IHake VVhito 
Dookor’s Grc'oii 
Madder (’annine 
Extra Tara Rod 


Maddor Lake 
Oohro 
Parw Blue 
PruRsian Blue 
ITltramarine (artificial) 
Vomiiliou. 


it now remains only to give a list of those colours which are 
absolutely permanent and which can be used separately or mixed 
with each other, without any one acting upon any other. These are 
unaffected by light, and may be regarded as 


Trttk Permanent Piuments. 


Alizarin CriiuHon 
Alizarin Orange 
Alizarfti Scarlet - 
Alizarih Cai'miue 
Baryta While 
Barytes 
Block Lead 
Blanc Fixe 
Brilliant Ultramariim 
Blue 

Blue Black 
Brown Ochre 
Burnt Roman Ochre 
Burnt Sienna 


Burnt Umber 
Palcdouiou Brown 
Cap]>ah Bi-own 
Oeruleon Blue 
ChaTc.oal Black 
(’harcoal Gray 
diina Olay 
OhincMe Vermilion 
OJiiu^ White 
Oliromo Oxide 
Oobdlt Green 
(^obalt Violet 
(^iUHtant "^Miile 
i'ork Black 
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Deep Madder 
French Blue 
Fi'cnrh Ultramarine 
Frenrli VtMmient' (iiven 
Fuiiiidation While 
(iuld Ochiv 
(irajiliite 
Indian Red 
Ivory Bhu‘k 
Kaolin 
l^ani]) Black 
Leitch’e Blue 
Li^ht lied 
Mare Brown 
Mare Orange 
Mare lied 
Mare Violet. 

Mara Yellow 
Mineral Gray 
Mineral White 
Neutral 'I'int (oil) 
Neutral 'i’int (water) 
New Blue i 

Oxford Ochre 
Oxide of (’hroiniuiii 
Oxide of Chromium 
(trauHparent) 
Payne’H Cray (water) 


Permanent Blue 
Permanent Violet 
Permanent White 
Permanent Yellow 
Plumbago 
Haw Sienna 
Haw Umber 
Homan Ochiit 
Homan Sepia 
Satin Wliite 
Silver White 
Strontian White 
Sky Blue 
'I'erra Alba 
'I’erra Verte 

'I'ranRiiareiit Cold Oehre 
Uitramarme (genuine) 
Ultramaiine Atdi 
Vandyke Brown 
Venetian Bed 
Vermilion, Pale 
VeroneHe Creen « 
Viridiau 
Warm Sepia 
Yellow Oehre 
Zinc Creen 
Zine Oxide 
Zinc White. 


PioMENTs Injurious to Health, 

Finally we may give a list of poisonous pigments which is as 
follows 


Chrome Ci'eon 
(’hrome Yellow 
Emerald Groen 
Flake White 
(King’s Yellow 
Napies Yellow 


Orange Mineral 
Orpimont 
Hed Load 
Verdigiu 
White Leai^. 


•Colours not suitable for Oil. 

The following is a list of colours which may not be used in oil, 
i.€.j they must ouly Be mixed with water 

Bremen Blue* Lime Greens 

Blue Verditpr Rose Fink 

Dutch Ih'nk Zinc Chromes. 

' Gamboge 
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Colours not suitable for Water. 


The following colours are not. suitable for use in distemper 

iAntworp IJlius PriWHian Rlu« 

Rruwn Ijak(< PruwHian Brown 

riii-oiiio Vollow (jw Wrmiliinietto 

niswlc from lojul) AVliiti* uiiil Ked Jjends. 

Nii]>U‘K Yellow 

• 

SrEciFio CJRAvrry of Principal Colour.s and Piuments. 


Name ol I’j^nicnt. 
Barytes 

Barytes, Precipitated . 
Bone Black . 

Burnt Umber 
Cadu^um Yeljow . 
(Ihineac Yellow . 
Chromium Oxide . 
Crimson Lake 
Emerald Green (genuine) 
bbighsh Vermilion 
French Orange Mineral 
French Verdigris . 
Golden Ochre 
Indian lied . 

Italian Buint Sienna , 
Italian Raw Sienna 
King’s Yellow 
Lead Sulphate 
Light ( -h^me Groen 
Light Chrome Yellow . 
Litharge (Bull colour) . 
Lithopone . 

L.L. Chrome Yellow 
Naples Yellow 
Orange Chrome Yellow 
(^0^ Ochre 
Pmssiau Blue 


(9u'uik‘n1 

SiMHsiHo 

SvndM)l. 

(Jmvity. 

BaS04 . 

. 440 

BaSO^ 

. M4 

_ 

. 2-:u 

, 

. 3-33 

CdS . 

. 4-35 

As 2 S.j^ . 

. 4-77 

* 

. 3-12 


. l-«9 


. 2-71 

HgS ’ 

. 7-72 

- . . 

. 8-41 

- - . 

. 2-29 

_ 

. 3-10 

Fe.A . 

. 4-73 • 

. 347 

> 

. 3-08 

AS, S3 

. 6-33 

PbSO^ 

. 6-08 



. 5*75 



. 641 

PbO . 

. . 8-66 

BaSOj + ZnS . 4-2S 

— . i 

. 5*91 


. 6-84 

* 

. 6-37 



. 2-82 



. 1*95 
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Namo of Pigment. 

Ghemioal 

Symbol 

Speoiflo 

Gravity. 

Purple Oxide 

— . 

6-14 

RedLead . . . . 

PbgO, . . 

.8-68 

Rose Madder 


2-04 

Sublimed Lead . 

PbO, PbS04’ 

6-39 

Turkey Raw Umber . 

— . 

3-49 

Turkey Burnt Umber . . 


3-51 

Venetian Red, Dark 

— . 

. 3-5G 

White Lead, “ Dutch ” 

2PbC03.Pb(0.H) 

. 6-75 

White Lead, “ Quick Process ” 

— . 

. 6-56 

Zinc Oxide (Green seal) 

ZnO . 

. 5-47 

Zinc Oxide (selected) . . ZnO . 

The Thtnners ttsed tn Paint. 

. 6*65 


BenmvRf also called Benzol . — ^This is a light liquid pnnluced by the. 
distillation of coal-tar, and should nut be confused with benztue, 
which is a petroleum product. Benzene may be used with advantage 
as a substitute for turpentine if mixed with certain other ingredients. 
When employed by itself, it possesses definite advantages only 
under certain circumstances. It is a splendid paint solvent, and is 
therefore used in paint removers. It has a peculiar property of 
penetrating wood to a greater extent than turpentine does. It may, 
therefore, be used with advantage in priming coats and in staining. 
It should, however, never be used for a finishing coat. When 
removing tar on painted work, benzene may bo used as it will dis- 
solve and permit of the greater part of the tar being taken away. It 
should not be used in a closed room, as the fumes might adversely 
aifect the operators. c 

China Wood Oil.— This oil is obtained from the tung tree {Aleurites 
cordUa) growing in China. It should not be confused with Japanese 
Wood Oil, which is obtained from a different tree and is somewhat 
different in its properties. The tung tree produces a fruit about the 
size of a small orange, but of the type of a chestnut, the three nuts 
contained in it bein^ something like a brazil nut. The preparation 
in China is primitive. !lhe nuts are crushed and t^e oil 
extracted by hand pressers. In consequence the product varies i 
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good deal in quality and frequently is found to contain impurities 
in the shape of mucilage. 

It is not suitable for use by the painter in place of linseed oil, as 
it dries Quickly and forms a wrinkled or opaque skin, but it possesses 
valuable qualities on account of its resistance to moisture, which is 
a weak point in boiled oil. (^hina Wood Oil is heavier than most 
other vegetable oils. The R])ecific gravity is *940. The smell is 
very peculiar and penetrating, it being something like that of rancid 
liam fat. The oil has the unicjue property of settling into a jelly 
when heated, to 500" F. On exposure to air the raw oil turns 
gradually solid. For use in paint manufacture it is first heated to 
3(X)® F., allowed to cool, and is then tanked to mature. The oil so 
treated is then combined with other oils which prevent it from 
gelatinising, and a> thick oil is then produced. It somewhat resembles 
boiled lingccd oil, but diflers from it in forming a film which has a 
higher gloss and is more durable on exposu^. 

Linefeed Oi/.—This drying oil is practically the only one used in 
hbuse-painting, although there ai-e many other oils which dry and 
would be suitable for the purpose, but they are not to be obtained on 
a commercial basis. Linseed oil is obtained from the seed of the 
flax plant, and comes from various parts of the world. The best 
is known as Baltic, followed by Calcutta and La Plata. In the 
manufacture of the oil the seeds are cleaned and sifted free from 
impurities and seeds other than linseed. The linseeds are then 
crushed in a mill under edge runners, and are afterwards heated in 
a steam kettle. They are then placed in hydraulic presses to extract 
the oil, leaving behind a bulky mass, which is sold as feeding cake 
for cattle. The crude oil is stored, filtered, and otherwise refined, 
and forms th| raw linaeed oil of commerce. The process of fefining 
consults of tmting the oil in such a way as to remove various 
impurities such as mucilage, derived from the husks of the seeds, etc. 
which would tend to make the paint soft, bad drying, and lacking 
in durability. There are several special methods of refining. 
Refined lins^ oil is a pale straw colour, has a characteristic sm^ 
and taste, and a specific gravity of *935. Wben boiled with soda 
or potash it is completely saponified, yielding soap and glycerine. 
Tt is important to bear this point in mind when considering the 
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question of deaniiig and alkali paint removers. When exposed to 
fresh air it “ dries ” or changes into an elastic solid. 

Tvrpeniine. -ThiB most useful thinner is obtained by the dis- 
tillation of the crude rosin, obtained from various specie^ of pine. 
The best quality is the American. French turjientine is of a good 
character, but little goes to the English market. Russian tuiqientine 
IKWHeaw's, as a rule, a very disagiwable (Klour, owing to tlie^ tar. 
The crude iurjiciitine is made by making incisions in the pine trees 
and allowing the exuded sap to collect in boxes. This crude nisin 
is known as “ gum thus,” and is uhihI in various industries. The 
turiientine of commert*e is made by distilling with stoam, the 
residue of the distillation being common rosin. 

Pure American turpentine is water white, and possesses a charac- 
teristic smell. The specific gravity is from •Sfib to Jt boils at 
to (\, and the flash point is F. When pure it is com- 
pletely volatile. Tests for turpentine will be found under the head 4 
of “ Testing Painters’ Materials.” 

Until recent years, turpentine was the only substance used as*a 
volatile thinner to increase the flow of paints and thin them when a 
sharp coat was reipiired. Although it almost wholly evujiorafeB, 
there is little doubt that to a certain e.\tent it improves the drying 
of the paint, and this fact distinguishes it from substitutes. It is 
also largely used in the pi’ejwration of varnishes. Turpenfme is 
soipetimes adulterated with petroleum spirit, but this is not a serious 
detriment if the physical properties are not changed. A highly 
volatile spirit causes it to eva^ioTate too quickly, beside increasing 
the risk of fire, whilst a hejivy spirit makes it evaporate badly and 
consequently impairs the drying of the paint. Rosin spirit, rosin 
and rosin oil, are impurities sometimes found in turpentine, and they 
are highly objectionable. " 

Tvrp^ine SubstUntes. -'-The long-continued high price of 
American turpentine led a few years back to the introduction of 
turpentine substitutes, the best of which consists of petroleum or 
other spirit, similar to' benzine, but of heavier fraction, so that it 
does not evaporate ‘quicker than ordinary American turpentine. 
The author haa made many experiments with “ white spirits,^’ the 
name that is usually applied to this class of material, and has founff 
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that, for most ordinary purposes, i^- cent, of cobalt losinate of 
article. As will be seen on reference to This is of a strong pink 
Mechanical Means,” it is now very larg^ It has, in fact, to be 
purposed!;* but house painters are also c required. A liquid 
detriment to the work. It is much cheaper of one made up 
should not be used in extremely hot weather, whdily with the oil 
be finished without gloss, os there is some danga composition. 
“ flashing,” ?.c. showing in places a more or less gloB8\®n a partly 
Some of the substitutes sold an*, mixed with a prop a spirit 
genuine turi)cutinc m order to give, the charaeteristic smell 
material, but there is no other arlvantage. hose 


Certain substances, when added in small qiuintities to linseed and 
other oils,* have a property of making them dry very much more 
quickly than they otherwise would. These substances are princi- 
pally— (1) (^pounds of lead, including litharge, red lead, lead 
acetate or sugar of lead, and lead borates : (2) (k)mpounds of 
manganese, such as manganese dioxide, manganese sulphate, 

. manganese borate ; (11) (Compounds of cobalt such as cobalt oxide 
and carbonate; and (4) (^om|)oundB of nickel such as oxide and 
sulphite. Until recent years, lead salts were the only ones asetl, 
but they had the disadvantage of causing the oil to darken au(i ui 
some cases affecting the pigments. Manganese compi tundb are very 
much more powerful, and pale drying oils can be prepared from 
them. Cobalt driers are still more powerful. When used in paint 
they have a tendency to brittleness, and unless used in very 
small quantities tend cause white paint to become yellow. In 
all cases, only a small amount of the salt may be used. If added 
beyond a certain point, the drying may be actually retardoxl, and 
m any case the quality of the oil or pamt is ruined. The maximum 
amount of the salt permissible is 5 per cent, of lead, 1 per cent, of 
manganese, and 0*5 per cent, of cobalt. A much more effective 
drier is produced by combining two or three salts of different metals 
thanj)y using them separately ; tHus a combination of lead oxide 
Aid manganese oxide in the proportion of ten to one has a very 
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question of cleaning and alke'same quantity of either of the two 
^ fresh air it “ dries ” or chs 

Turpentine. - This uir forms in which driers are supplied to the 
tillation of the crudoist is c-alled “ paste driers,” generally known 
The best quality is These arc composed of a small amount of the 
character, but lithtioncd above, mixe^l with a very large amount of 
poRsesseR, as ostance. This is all ground to a paste in oil. o The 
The crude t; underlying this preparation is first to obviate the 
and alloH^iidency of the painter to add an excess of driers, and next 
is kno'fnt, by the addition of the inert material, the drier hardening 
turp% it is used. Tt is very difficult for the non-tcchnical man to 
resierstand that only a very small porcentAgo of the metallic salt 

of any use, and if it was supplied to him pure he would be sure to 
add much more to the paint than would be required. Patent driers, 
however, frequently contain much more inert materis.1 than is 
required. The common composition of ordinary driers- is whiting, 
90 per cent., sugar of lead, 10 per cent., ground to a paste in linseed 
oil. 

A better quality of patent driers will contain up to 50 per rent, of 
white lead or zinc oxide mixed with 40 per cent, of barvtes or CJhina 
clay, and 10 per cont. of a mixture of lead borate and manganese 
borate. 

Liquid Driers.— The name “ terebine ” is often applied to all 
types of liquid driers, but it can only properly be applied to one made 
with a drier dissolved in oil rather than in spirit. Formerly 
terebine was made after the manner of varnish by melting a hard 
rosin and dissolving it in a large quantity of linseed oil, in which as 
much litharge had been dissolved as it would take up, the resulting 
vamislf^beiug thinned do^^7l by turpentine. i Similar Jterobines are 
now made by taking advantage of the fact that organic 1^ salts 
can be prepar^ by cither dissolving oxide of lead, manganese, 
cobalt, etc. in melted rosin to form rosinate of lead, etc., or by 
decomposing linseed oil with soda and then replacing the soda with 
lead, etc., to form linoleate of lead, etc. These salts can thus be 
readily dissolved in & mixture of oil and spirit, and form powerful 
.driers 
more 


At the preseniS time a gdod many liquid driers are no^ljhing 
than one of these metallic rosina^ dissolved in ptroleum 
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spirit. A solution containing 45 per cent, of cobalt losinate of 
white spirit can be made in this way. This is of a strong pink 
colour and acts very energetically as a drier. It has, in fact, to be 
ubed witJt great caution, and but a little is required. A liquid 
drier made up with oil and spirit has the advantage of one made up 
with spirit only, inasmuch as it combines more readily vdth the oil 
contained in the paint, and is sure to produce a uniform composition. 
On tEe other hand, these driers tend to skin over when a partly 
filled can is left standing for any length of time, whereas a spirit 
drier will never skin. 

It should be understood that driers added to paints cause those 
paints to harden by taking up oxygen from the air through the oil 
only ; and although no precise rule can be given, it may be taken 
as a general guide that the more oil necessary to grind a pigment to 
a paste and to thin it with turpentine to a proper consistency suitable 
for applicalion by a bYush, the greater will be the quantity of driers 
required. Thus, white lead can be ground f!o a stiff paste in 7^ to 
9 per cent, of linseed oil, and therefore requires but little driers, 
while lamp black, Prussian blue, and other pigments require seven 
to eight times the amount of oil. 


Varnishes, etc. 

• 

Black, Japan.— Thk material Tiiay be described as a Mack varnish, 
and is much more durable than Brunswick black, being made in an 
entirely different manner. When thinned with a considerable 
quantity of turpentine, it produces a variety of stains which are 
very useful, an^ colour may be added if desired. . 

Brunswidc is a useful black which is made of 

asphaltum, linseed oil, driers, and turps. 

Knotting . — This material is often called “ patent knotting.” It 
is a shellac varnish, made by dissolving orange shellac in methylated 
ipirits (64 degrees over proof) in the proportion of 5 lbs. of the former 
to one gallon of the latter. Kosin and naphtha ui varyirig propor- 
tions arc sometimes used in the cheapei grades of knotting but they 
have aVeiy bad effect upon the work. 

F.P. 


D 
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Spirit Yamislm. '--Spirit varnishes are made by dissolving soft 
gams in alcohol. This is usually done by agitation, and in some 
dases with the addition of heat, as, for example, the vessel containing 
the gum and spirit is made to revolve in a water bath, v 

Varnishes are too well known to need detailed 
description. They may be divided into three classes, namely, oil 
varnishes, spirit varnishes, and water varnishes. The first of these 
is by far the most important. In addition to the three named, 
natural varnishes, such as are produced by various trees found in 
China, Japan, and India, may be included, but these are usually 
termed “ lacs.” 

Oil varnishes are made from linseed oil, gum resins, driers, and 
a solvent, such as turpentine or white spirit. The gums, which are 
mostly fossil resins, are first melted.and then mixed with boiled oil ; 
the driers are added, and on the mixture cooling, the turpentine or 
its equivalent is added to thin the varnish as required. Speaking* 
generally, the hardest ^ms are the most difficult to melt, but they 
produce the best and most durable varnishes and are mostly ujted- 
for fine carriages, front doors, and in positions requiring a resistance 
to hard wear. Nearly all varnishes, however, are made from an 
admixture of gum resins such as copal, kauri, dammar^ amber, etc. 

Under the head of ” Prices for Painters’ Materials ” is a list of 
the principal varnishes stocked, and the list prices for n’aterials of 
gpod quality. 

White ^nomeZ.— This class of paints has increased very con- 
siderably in use during the last few years, and will doubtless remain 
popular for many years to come. The best grades consist of pure 
zinc oxide mixed in a certain manner with either “ stand oil,” a 
specially treated linseed oil of high grade^or with garnish, and in, 
some cases both. They are made in two grades- those which dry 
with a high gloss, and those which dry without gloss. Strictly 
iqieaking, thk latter cannot be regarded as true enamels. The price 
varies from about 9s. fid. to 21s. per gallon. . As fully explained 
elsewhere, the success in enamelled work depends very largely 
upon the unde]VM)ats, and if these are defective good results 
cannot be obtained, however good the quality of the enamel 
• maybe. ’ 
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Miscellaneous Materials. 

Decorators* Soap.— The vast importance of obtaining a perfectly 
clean suifface before repainting is apparent, and the free use of good 
soap and clean water will effect this in most cases. In defiling, 
however, with dirty work, and also to facilitate operations in 
an ordinary job, special soaps are made for the use of painters. 
These are sometimes called sugar soaps,” and other times 
“ decorators’ soaps.” They are mostly used dissolved in warm 
water. 

FltU Washable Wall Finishers . — There have lately come into the 
market a number of paints which are applied to walls and give an 
excellent flat finish which may be washed down. When thoroughly 
dry and hard, these paints may be regarded as being something of 
the nature of flat enamel— that is to say, they are superior to ordinary 
distempei* finer tlian washable water paints, but by no means so 
expensive as ordinary flat enamel. They are recommended for use 
also on ceilings, particularly those which have much embellishment 
in the way of ornamental fibrous plaster, etc., as the coat is thin, 
the details of the ornament are not lost. 

Give and Size.— The original glue and size is the gelatinous matter 
obtained from skins, hoofs, bones, etc. Size contains a consider< 
able ({mount of water in addition. Although many painters appear 
to pay but small attention to the quality of the size they use, it is 
really of considerable importance, as any impurities, such as alkali 
or acids, may be contained in it, which may have a very serious 
effect upon the paint. Concentrated size, which practically consists 
of glue ground up to powder, is recommended for saving time in 
use. Size isasometim^ used upon work mixed with a little white 
lead, which id termed “ sheep skin.” It is at the best a makeshift, 
and should never be allowed in good work. 

Luminous Painto.— This paint dries not, as miglit be imagined, 
contain phosphorus or any substance of a similar nature, but is 
made in such a way that it absorbs light during the day, and gives 
it off at night in the d.*irl:. It is used for many purposes, such, for 
instance, as painting lifebuoys, maiLing stones outside stables in 
Dhe Sountiy, for signs, etc. In the Boer War it was employed by 

d2 
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being applied to tape, which the soldiers carried to guide them in 
• the dark when they were making forced marches and could not use 
lights in the ordinary way. Many so-called failures have been 
made by those who liave used this paint without understanding its 
nature. Unless it is exposed to a more or less strong light, it cannot 
absorb the necessary light rays, and give them of! when it is dark. 
It would be useless to employ it in a well-lighted thoroughfare. 
It is important to remember that until the eyes become accus- 
tomed to the absence of light they cannot see the rays given 
from luminous paint. For instance, if one were to come frotn 
a well-lighted street and go into a dark room, it would be a 
few minutes before the luminous paint would show up to its full 
advantage. 

An instance of its usefulness may be given in the following case. 
Luminous paint was used to paint advertisements stapding in a 
field adjacent to a raily^ay. It was not, however, by any means a 
success. It is true the board was exposed to the light during the 
whole of the day, but the intention of the advertiser was that the 
board should be seen by the travellers in passing trains. Inasmuch, 
however, as these trains were always well lighted, the eyes of the 
passengers were not in a condition to receive the light rays from 
the advertisement. On the other hand, to those who had walked 
in the dark through the field, and whose eyes Jiad, therefore, 
be'come accustomed to the absence of light, the advertisement 
board showed up to {n'eat advantage. Luminous paint should 
be applied thickly, but it is well to consider it as having little or 
no body, and therefore it is advisable to provide such body on 
the undercoats. 

Noh-Poisonmis White Puinte.—During the last teji years or so 
there has been a very vigorous agitation, in favour of non> 
poisonous paints, and this has led to manufacturers producing 
various grades of white paint which vary in quality, the best being 
pure zinc oxide ground in linseed oil, while the others consist 
principally of lithopone. When it is desired to purchase best white 
paint which wiU be perfectly safe to use outside, pure zinc oxide 
should be specified, and if a little varnish is added to the fin^ coat 
it will be found to stand for a considerable time. ^ 
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Pmiice iStone.— This material is largely used by painters to rub 
down the surface of paint, and prepare for subsequent coats. Small , 
pieces smoothed on one side are usually employed, and water is 
employed with it. In the best class of work finely i^wdcrwl pumico 
stone is used by means of a pad. For best work composition blocks 
are often employed. These are found to be economical in use, 
whilq the shape is a distinct advantage. 

Putty. " Ordinary glaziers* putty is made of a mixture of fine 
whiting (chalk, i.e., calcium carbonate) from which silica and other 
impurities have been extracted by levigation, and of pure raw 
linseed oil, the two being ground together. In order to produce a 
good putty, it is important that the whiting be quite freed from 
moisture, and to ensure this in modem methods the whiting is 
passed through a stove and delivered direct to the grinding mill. 
Ground marble dust and ground oyster shells are sometimes used 
in inferior *putiy, but a much more serious^ adulteration is tliat of 
using inferior oils, such us the petroleum products or fish oils, which 
often have the effect of causing a great deal of trouble and staining 
paint which is applied over the putty. 

An impression appears to prevail that putty being, so to speak, 
an article of minor importance, no particular care need be taken as 
to its selection ; this is quite a mistake. Very often linseed oil 
“ foots*” or the residue from pure linseed oil obtained when the oil 
is a]lo> ed to settle, is used in putty, and this, if employed in moderate 
quantities, is not objectionable, the mucilage contained aiding 
the binding qualities. Sometimes a little cotton seed oil is 
added to putty, particularly when it is used in very hot weather, 
and this is a general custom when exported to tropical climates. 
Good putty ean be Recognised by the manner in which it 
adheres. Wh*en manipulated by the hands the heat will make 
it soft and pliable, and if it breaks short is probably of little 
use. 

Not only is putty used for glazing, but it is also employed largely 
for stopping wood and other work, to bring it to a level surface and 
diminate inequalities. For this purpose equal* quantities of dry 
white load are added to ordinary oiFputty, together with a very 
lifUe filjbarge. These are beaten together with a mallet or piece of 
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wood, and then give a very hard stopping. It is not advisable to 
f buy this ready made, as it might harden before using. Hard 
stopping, however, can be obtained specially prepared in dry powder, 
and can then be mixed as required. Sometimes a mixture of dry 
white lead, white lead in oil and a little ordinary putty is employed, 
but a little goldsizc should be added to bind the parts together. A 
first-class putty is made from the best gilders’ bolted whiting and 
raw linseed oil, and sometimes a little lye flour is added to prevent 
shrinkage. Special putties are made for greenhouses, skylights, etc., 
and the following is a recipe which may be employed for putty for 
this purpose : — 

1} gallons Raw linseed oil. 

15 lbs. Gilders’ whiting. 

5 „ Diy white lead. 

1 „ Silica. 

1 Litharge. 

A marine putty which will harden under water, can, according «to ' 
Scott, be made with the following mixture : — 

15 lbs. Commercial whiting, 

10 „ Portland cement, 

10 „ Sublimed white lead, 

5 „ Litharge, 

and a little less than one gallon of boiled linseed oil. 

It may be well to repeat that putty stopping must always be 
done after, not before, the priming coat, as othermse the oil will be 
extracted by the absorbent nature of the wood or other material to 
which the paint is applied. In order to prevent errors in ordering 
ordinary putty, care should be taken to specify pure linseed. oil 
putty. It is not sufficient to merely state that it is to be oil putty^ 
as any oil may be used in such a case. 

RMdij Prepared Paints.— The prejudice which has long existed 
among architects and painters as to the use of ready prepared 
paints, t.e., paints supplied jeady for use, is slowly dying. The 
objections Ufged against them are;— (1) That the ow^gr or 
architect who specifies them has no guarantee as to their com- 
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position; (2) that they deteriorate when kept for any length 
of time ; and (3) their composition being uniform no opportunity 
is given for varying it to meet the requirements of different 
Burfacetf.' 

The answers to these objections are As to the composition, this 
is carefully worked out by the manufacturers who practically design 
the j)aiut. It is to their interest to keep up the quality of any 
particular brand, and the introduction of inferior material would 
quickly destroy their trade. Most makes of ready prepared paints 
do deteriorate if they are kept for a considerable time, but this is 
met by calling upon the contractor either to purchase direct from 
the manufacturer or to take means to ensure that no stale paints are 
used. With regard to the third objection, it is true that different 
surfaces require different paints ; but taking wood, such as pine as 
an example, the condition of the wood is in perhaps nine cases out 
of ten Y^Rat may be termed normal, and the composition of ready 
prepared paint would be one suitable *{or that condition. If, 
however, the surface is unusually absorbent more oil and turpen- 
tine can be added to the paint, according to the requirements of the 
particular job. 

The following recipes were drawn up by the Dakota Agricultural 
Board and were intended to be the forms of labels, and also, of 
cour^, to be followed in making the paints 


Outside White. 

30 per cent. Lead carbonate or white lead. 


20 

If , 

Zinc oxide. 


II 

Barium sulphate. 

5 

II 

Silicate magnesia. 

35 

II 

Lmseed oil. 

5 


f 'furpentine 


II 

\ japan drier. 

100 

II 
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Tints (Not Solid Coloubs). 

10*0 per cent. Load carbonate or white load. 


5-0 


Lead sulphate. 

20*0 

)) 

Zinc oxide. 

10-0 

n 

Silicate of alumina. 

*15-0 

)i 

Colouring material. 

35*0 

>t 

Linseed oil. 

3*6 

it 

Japan drier. 

1*6 

ti 

Water. 

100*0 

it 



* Analysis of colouring material : 
Yellow ochre I ^ *^®*^*' 

•fJO „ 

Lamp-black 98*6 „ 

Chinese blue 100 ,, 


Silica and silicatcR. 
Ferric oxide. 

Carbon. 

Ferric forro cyanide. 


Solid colours made from a combination of pigments and having 
a white base 


Tnsidb Whitb. 


7*5 per cent Lead carbonate or white lead. 


7*5 

36*0 

6*0 

5-0 

20 * 0 ^ 

18*0 

2*0 


Lead snlphate. 

Tmc oxide. 

Silica. 

Caldum carbonate. 
Linseed oil. 
(Turpentine 
'japan drier. 

Water, 


100*0 
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Floor Paint. 

8-2 ])cr cent. Ferric oxide. 

30-0 

,, Silica and silicates. 

5-7 

, Calcium sulphate. 

3l»-8 

,, Varnish. 

17-0 

j Turpentine 


* * japan drier. 

7-9 

,, Linseed oil. 

0-4 

,, Water. 

100-0 „ 


Hoof and IUrn Paint. 
24 *48 per cent. Ferric oxide. 

• K/V T A _ 1* * 


31-50 

4- 02 
33-68 

5- 12 
1-20 


(^urbonates lime and magneBiii. 
Silica and silicates. 

Linseed oil. 

(Tui^nline 
(japan drier. 

Water. 


100-00 


Eoltien SUme and Putty Pouxfcr.—Rotten stone is very finely 
divided silica obtained from the decomposition of sandstone. It 
is very uboM for poli£ihing. Putty powder (oxide of tin) is used 
for the same purpose. 

<8cf/fn6fes.— These paints are used when portions are to be removed 
exposing the colour beneath, as in brush graining. This term refers 
to a cheap method of graining which is done by applying a graining 
colour over the usual ground colour, and then drawing a brush 
which is nearly dry over the surface, which removes a portion of 
the jnining colour and gives a ple&sing effect. In recent years 
URwever, certain special materials have been brought out by the 
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use of which many different effects may be produced which are very 
pleasing, and moreover, quite cheap. They are particularly suit- 
able when ordinary graining is objected to on the ground that it is 
an imitation. One of the most important of these materials is 

Matsine ” ; it is made in thirteen colours, and us the ground colour 
may be varied almost without limit, it will be seen an immense 
number of different effects may be produced without difficulty. To 
give a single example, on a white ground a very dark matsine is 
applied. A brush is then drawn over it, leaving minute streaks of 
white showing, producing what is known as a silver grey. There 
are many other materials of the kind now made, and they are all very 
effective if judiciously used. 

Stains . — For our present purpose, stains may be divided into four 
classes— water stains, spirit stains, oil stains and varnish stains. 
They may be used either for the purpose of giving a superior appear- 
ance to inferior wood, such as white wood being made to imitate 
oak, mahogany, etc., or they may be employed in dull colours, such 
as red, green, or blue, producing a decorative effect. When wood 
contains many knots it is unsuitable for staining, but when the 
grain possesses some beauty it will be brought out by the applica- 
tion of stain. Soft, sappy parts of the wood, as well as such knots 
as exist, should be covered with bleached shellac knotting before the 
work proceeds. 

In making water stains, ammonia and beer is sometimes mixed 
with it, and it is usual to add a little size for painting purposes. 
The colours used in water are mostly of vegetable origin, and include 
aloes, brazil wood, walnut peel or extract, madder, fustic, chips, 
indigo, cutch, and aniiatta. For the imitation of oak, Bismarck 
brown* may be used, and if mixed with aniline blackstand yellows, 
good walnut stain may be produced. 

A very simple method of staining where the colour is not objected 
to is to use bfehromate of potash dissolved in cold water. This 
may be of any strength deedred, and may be applied to the bare 
wood, and afterwards be sized and varnished. 

Another very useful material for staining floors, etc., is black 
japan, not Brunswick black, and this may be thinned if desired to 
any consistency, turpentine being employed for the purpose. If 
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wished, colour may be added, but this of course will only give a dead 
sombre hue, and nothing like a bright colour can be attempted by^ 
these means. 

Vegedibte Size. -Of late years the vegetable sizes have grown very 
much in favour among decorators, because they possess considerable 
advantages over the variety produced from animal refuse. The 
vegetable sizes arc free from odour, and will keep without deteriorat- 
ing practically any length of time. They are somewhat more 
expensive than the ordinary size, bulk for bulk, but are economical 
in use. They are white opaque in colour, therefore do not discolour 
the distemper with which they may be mixed. 

Washable Water PaitUs . — These paints have increased enormously 
in use during the last few years, and are made in a large variety of 
colours. They possess the quality of being more or less washable 
after they have -been applied for a few weeks. Some varieties, 
however,* cannot bo said to be in any sense washable, but are little 
better than ordinary distempers. Washable water paints are now 
supplied in three different forms, namely, in powder, in paste, and 
in a condition ready for use. The powdered form has the objection 
of requiring a little time to get water to amalgamate with it, and 
some varieties are best made by adding hot water. The paste form 
is the favourite, and this is mixed by merely adding water and break- 
ing up the stiff paste to the required consistency. Care must be 
taken that it is not too thin or it will not colour properly. In some 
grades, a special thinner called petrifying liquid is used instead of 
water, and has the property of considerably increasing the durabilily 
and resistance to moisture. Most of the best water paints are made 
on a base of lithopone These paints or distempers are not 

only useful for decoration purposes in place of wall paper, but may 
be used successfully as undercoats for oil paint when a cheap and 
durable job is required, and are also extremely serviceable in 
preventing blistering. 

Duresco.— The first of the washable water paints, which are now 
used to such an enormous extent, was Duresco, which was invented 
some forty years ago. It is used in conjunction with silicate 
Defying liquid, which is its reedgnised thinning medium. This 
liquid possesses excellent qualities in the way of petrifying, harden- 
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ing and preserving stone, brick, plaster, etc. Mixing Duresco, as a 
rule a hundredweight would require two gallons of the petrifying 
liiluid. Water should not be added excepting in very special cir- 
cumstances. After each coat is dry, any parts that appear^nk in 
should be touched up with Duresco mixed with silicate petrifying 
liquid, and when a uniform surface is obtaiticd, a second coat of 
Duresco may be applied. 

It may be also used must successfully as priming for oil paint and 
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CONDITIONS WHICH DETERMINK THE ECONOMIC VALUE OP THE TAINT 

Spreading CJapacity. 

In addition to the act.ual durability of a paint there are several 
other conditions which affect its economic value ; the first of these 
is its spreading capaeUy, i.e., the area a given quantity by weight 
will cover when mixed into a paint of the usual consistency. This 
quality varies largely with different pigments ; for example, red 
lead covers but little more than one half the surface covered by the 
same weight of zinc oxide. The spreading capacity is very easily 
determined with sufficient accuracy for all practical purposes by the 
following method : — Mix a small quantity of each pigment to be 
tlsted, thin to the proper consistency, and strain. Take two twelve- 
inch boards, carefully stop and prime them, then take a clean brush 
and paint out the two mixtures on the two boards, marking each so 
as to distinguish one from the othc^ Continue to apply the paint 
until it is all used up in each case ; then measure the number of feet 
in length covered, and a comparison will at once be obtained. It is 
well to have a standard for comparison, and as white lead is so largely 
used, this may be used on one of the boards, and a comparison made 
with it. It Will be observed that in this test alone, one pigment may 
be much more valuable than another, as in the example mentioned, 
a hundredweight of zinc oxide will spread, approximately, twice as 
far as a hundredweight of red lead, so that twice as much^f the 
latter will be required for a given job of painting as the former. 
Obviously then, the quality of spreading has an important bearing 
on the economic value of the paint. 

It is impossible to give exact figures for a spreading capacity of 
all the principal pigments, because a great deal will depend upon the 
quality, fineness of grinding, the amount of oil riecessarv for making 
apaint. and other details. The table which follows gives the results 
oT careful experiments made by the author, the late Mr. George H. 
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Hunt, Mr. J. CmickBliAnk Smith, the well-known paint expert, and 
various other authorities which have been consulted. 

The author’s experiments were conducted in the manner just 
described, namely that of painting twelve-inch boards, and in cases 
where his figures differ considerably from those given by other 
writers, he conducted his experiment a second time. All of the 
figures given must be taken to be approximate, because the actual 
thickness of a paint film varies very largely, and even in the same 
coat it is by no means of the same thickness throughout. A prac- 
tical working painter of skill and experience would probably feel 
insulted if it was suggested that he could not apply a coat of paint 
quite evenly to a primed surface. The writer has known many men 
who have been loud in their claims that they could brush on paint 
quite evenly and uniform in thickness, but he has been able to very 
quickly bring them to reason by asking them to paint a sheet of 
transparent white celluloid. When this is done and the celluloid 
is held up to the light, the imperfections are at once discovered, and 
it is remarkable to note how great a variation is to be found, in 
different parts of the sheet. Even when the surface viewed from 
above looks quite uniform, it will, when held up to the light, show 
streaks of great solidity and other parts which are hardly covered at 
all. This is referred to again elsewhere under the head of Paint 
Spraying.” 

table SHOWINO THE SPKEADINO CAPACITY OF DIFFERENT PaINTS 
ON NoN-AbSOBBENT SlTBFAGES. 

The following figures represent square feet covered by 10 lbs. of 
paint of the usual consistency, applied evenly with a br^. 

On Wood. 

Ivt Coat. 2nd Coat. * 


Jnnnin){8, 

Hufrit. 

Jenninj;8. 

Hunt. 

Red lead *. 

120 

112 

248 

252 

White lead .... 

220 

221 

320 

324 

Oxide of sine 

380 

378 

400 

453 

Red oxide . • . 

400 

403 

020 

540 

Raw linseed oil (no pigment) . 

750 

706 

8.32 

872 

Boiled linseed oil (no pigment) 

430 

412 

620 
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On Metal. 


Red lead . 

Coate nearly Equal in 
Gompoaition. 
•Tonnings. Hunt. 

. 462 477 

White lead .... 

. 623 648 

C)jdde of zinc 

. 1,090 1,134 

Red oxide .... 

. 862 870 

Raw linseed oil (no pigment) . 

. 1,398 1,417 

Boiled linseed oil (no pigment) 

. 1,275 1,296 

Sl*BEADING CapA'^ITY TabLE OK 

Ready-xMixbd Patnis, Under- 


COATS, Vaknish and Enamels. 


Per gallon. 

Ready-inLxed paints in oil— 


First coat on wood or plaster 

50 to 55 sq. yds. 

Second coat on wood or plaster . 

. 60 „ 65 „ 

• Finishing coat on wood or plaster 

. 75 „ 85 „ 

Ready-mixed paints m turps—- 

When used on an oil coat 

. 85 .. 90 .. 

Undercoating ready for use — 

The ordinary “ fiatting ” type . 

• 86 „ 90 „ 

The “ flowing out ” tyjie . 

. 75 „ 80 

“ Paste ” uudercoatings to thin with turps— 

, 

7 lbs. requires U pints turps, and covers 

. 35„40 

Varnish 

The easy bodied typo 

. 90„100 „ 

The full bodied type 

• 86,, 90 „ 

Enamel, flab and glos^— 


, The easy bodied type 

. 76„80 „ 

The full bodied type 

. 70 „ 75 „ 

Water paints, paste— 

• 

7 lbs. reduced on bare plaster 

. 30„36 „ 


The same figures apply to the finishing «oat. There is less 
suction, but the material is used mere “ round,” The variation in 
figures relating to oxide of iron is probably due to entirely 
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difterent qualities of oxide being experimented with, as in this 
^ pigment there is a vast didcrence of quality in different makes. It 
may be meiitionexl that the spreading capacity of gypsum is very 
high, by which it might be thought that on account of* that it 
would form a very economical paint, whereas the fact is that exactly 
the contrary is the case because it is almost wholly deficient in body. 
This is a very good example which shows the necessity of taking 
all the qualities together in determining the value of a paint. 


Boj)V. 

This is one of the most important qualities of a paint ; it means 
literally the opacity or power of hiding the surface to which the 
paint is applied. In painting a door, for example, it is usually 
deemed necessary to give a sufficient number of coats to entirely 
hide the grain of the wood and the knots. When white lead is used 
three coats usuallv effect* this completely. If a pigment is deficient 
in body, one or more additional coats w'ill be needed to effect t}\^ 
same object, so that expense would be considerably added to. 
The well-known adulterant of white lead, sulphate of barium, 
usually known as “ barytes,” is very deficient in body, and the 
writer has had it gnmnd in oO, and 'applied as many as ten coats to 
a wooden surface without hiding the grain and the knots. • If it 
we^ not for this fact baiytes would make a very good paint, as it 
is quite inert and is not aflected by sulphur fumes, by acids or 
by alkalies ; but its transparency is fatal to its use alone as a paint. 
The same is true of gypsum, and many other adulterants. White 
lead possesses excellent body, although, as already pointed out, 
other pigments are superior, as, for instance, lithopone.* 

As intimated in Chapter I., a small proportion, sdy, from 5 to 
10 per c«nt., of barytes added to white lead is no detriment, but 
probably an dctual advantage. This statement will probably 
surprise many readers who have hitherto looked upon pure white 
lead aa being the acme of perfection in paint material. As a matter 
of fact, if 5 to 10 per c«nt. of barytes is added to white lead the 
quantity is not suffident to seriously interfere with the body, w) 
that only the Saine number of coats will be required, whili^*dte 
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inertnees of the baiytes will add to the darability of the paint. 
Such a proportion would somewhat lessen the cost. White lead 
when pure is sold as ** genuine ” and when adulterated as “ reduced.” 
Unfortunately, however, the proportion of the added material varies 
with different makers so that the composition of the reduced white 
lead of one maker might contain much more or much less barytes 
than that of another. Engineers and architects, therefore, who 
agr^ with the writer that a small proportion of barytes added to the 
white lead is an advantage, should be careful to specify precisely 
what that proportion should be, and it should rarely exceed the 
10 per cent, limit. 

A curious property of zinc oxide may be mentioned here in 
connection with its body. It being quite innocuous, many of those 
interested iu painting are anxious that it should take the place of 
poisonous white lead ; but against its general adoption it is urged 
that while its spreading capacity is excellent it is deficient in body. 
The curious quality referred to is this— When boards are painted 
out side by side, one with white lead and one with zinc, the first 
coat is certainly not so good as the lead, and the second coat they 
are nearly equal, with a slight advantage in favour of the lead ; 
in the third coat, however, they are quite equal, and if there is 
an advantage it is in favour of the zinc. These results have 
been obtained by the author many times as the result of careful 
experiment, and Mr. J. Cruickshank Smith was, it is belie^jsd, 
the first writer to direct attention to this important phase of 
the subject. 

To ascertain the body of the paint, the following simple experi- 
ment may be conducted. 

Prime a board and give it one coat of white paint ; theij;^paint 
aqross it witli black stripes, say one inch in width. When quite 
d^ mix the paint to be tested to the usual consistency, taking care 
not to add too much turpentine or oQ, and with a clean brush paint 
over the whole surface at right angles to the stripes, leaving, how- 
ever, about an inch at one end unpainted. When this coat is dry 
give a second coat, leaving an inch or more of the first coat exposed. 
Afterwards give a third and a fourth coat, in each case leaving a 
pvC^on of the coat beneath exposed. Punt possessing good body 
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will entirely obscure the black stripes on the third coat, and on the 
second the black will hardly be discernible. 

In all practical paint tests, it is, as ab^ady mentioned, very 
advisable to have a standard of comparison, and in this case we may 
well take white lead as the standard, painting a second board in 
precisely the same way as the one described. When these are placed 
side by side, a comparison can readily be jnade by comparing one 
with the other. The zinc sulphide paints, or lithopones, will be 
found to possess, as already mentioned, a very good body indeed. 
It will be useful, too, to experiment in the same way with pigments 
gromid in different vehicles, as it will demonstrate, very clearly 
the remarkable difference in the various thinners employe<i. 
For example, enmmon chalk or whiting, when mixed with water, 
which, of course, forms the basis of ordinary distemper, will be 
found to possess excellent body, but if it is ground in oil its body 
will be practically nil. Some of the colours may also be experi- 
mented with, when it will be found that there is a very great differ- 
ence between them so far as the quality of body is concerned. 
Venetian red, and the oxides of iron generally, will be found to 
possess as a rule very good body, while Prussian blue and all the 
lakes are very deficient in this quality, so much so that the latter 
class of pigments can only be used in practical house painters’ work 
as glazes, t.e., as a thin glazing coat to give brilliancy over armore 
sombre but solid colour. 


Finensss of Gbinding. 

Thu quality of a pigment determines its durability to a far 
greafl&r extent than is generally recognise^. A large number of 
experiments conducted on a scientific basis, as well as practical 
experience, have proved that the life of a paint is added to, almost 
proportionally with the degree of fineness to which it is ground. A 
very coarse white lead, for example, will not last more than, say, 
one-fourth as long as one which is finely ground, yet, strange to say, 
very few engineers*or architects have anything in their specificatdons 
relating to this important qdUity. Two instances may be given to 
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prove that fineness of grinding and lasting qualities go hand in hand. 
Lamp black, which is made from the soot obtained by burning 
refuse oil, is naturally in a very fine state of subdivision, and lamp 
black when ground in oil to make paint is exceedingly durable, 
even when exposed to the most sevci'e weather. Every reader must 
have seen from time to time signpe^ts at cross roads, which have 
perhaps not been reiminted for many years, and liave noticed that 
whife the white lead ground has almost, if not quite, disappeared, 
the black lettering remains almost unimpaired. This is doubtless 
due to some extent to the quantity of oil used in grinding the black, 
but priri('i])al1y to fineness. Again, graineil work, although not very 
popular just in)w from an artistic standpoint, is without doubt very 
durable indeed, and one occasionally comes across a room in some 
old-fashioned house which was grained perhaps forty or fifty years 
ago. but still retains its beauty, notwitlistandiug its long wear. 
The explanation is that the grainers’ colours, such as ochre, sienna, 
umber, etc., must all be ver\' finely ground or good graining could 
not be done with them, and this has much to do with their extreme 
durability. 

To test a paint for fineness of grinding is by no means difficult, 
and here again a standard ot comparison must be used. The simplest 
way is to take two tall cylindrical glass vessels, and place in them 
watei^ if the pigments to be tested are in the form of a dry powder, 
or turpentine, if they are ground in oil. Weigh an equal quantity 
of each pigment and place one in each vessel and stir thoroughly, 
then watch the rapidity with which the pigment settles. By making 
marks on the glass a very accurate comparison between the two pig- 
ments can bo made. It must, however, be remembered that the 
standard of ci^mparisoii must be with a pigment sbnilar to that ’which 
is tieing testeJ. Thus, one white lead can be compared with another, 
or one zinc with another zinc, but it would not do to make a com- 
parison between different pigments by this test, as the specific 
gravity varies so considerably. 

The painters’ old-fashioned test is to place a little of the pigment 
on the thumbnail, when any grittiness will be apparent by rubbing 
the other nail over it. A better plan to ascertain the fineness of, 
sa^^dix different grades of white lead, is to thin out each with 

e2 
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exactly the same quantity of turpentine, and then to paint out each, 
using a separate clean bnish in each case, on a sheet of plate-glass, 
when the fineness will be apparent by passing the fingers over the 
surface. The microscope is also of very great service in this connec- 
tion, and the testing departments in paint works are now always 
provided with an instrument to test samples received as to their 
fineness. The fact must not be overlooked that the grinding of a 
pigmetit. costs money, and naturally a coarse one can be sold at a 
much lower price than one which is finely ground. The actual size 
of particles of difierent pigments varies considerably and modem 
investigation tends to favour a mixture of pigments, on the assump- 
tion that wheti a pigment which is naturally very fine is mixed with 
one that is coarser, the former particles fill up the interstices of the 
latter, on the same plan that is followed in making concrete where 
the spaces between the stones derived from the gravel are filled up 
with smaller stones and^sand, the whole being united with Portland 
or other cement which corresponds vrith the linseed oil in a paint. 

A useful test for fineness of grinding is to add colour to the 
different specimens. For example, if it were wished to ascertain 
by this test the fineness of an unknown white lead submitted for 
examination one would take the standard, a small quantity of a lead 
well known to be finely ground, weigh out a small portion and add 
a very little black. Then we should take precisely the same quantity 
of' the lead under examination and add to it precisely the same 
amount of black as before. Add a few drops of oil to each, taking 
care that the quantity of oil is the same in both cases and mix up 
each with a palette knife. The mixture which is the lightest of the 
two indicates that that specimen is the finer ground. At first sight 
this Appears a little difficult to understand, but the^Yesult will be 
clear when it is considered that the smaller the particles are the 
greater is the surface which is to be coloured. The writer has many 
times watched the process of making coloured mortar by machinery, 
and has noticed how apparently the colour disappears as the grinding 
proceeds. If we imagine that each particle is a rough cube, say; 
for the sake of example, of one inch side, we shall clearly have six 
li^uare inches of surface to cdlour. If the grinding brealm up these 
^ cubes into half-inch cubes we then have eight cubes, each ha9ll!{g a 
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face of half a square inch or a surface of 14 square inches in each 
cube, and twelve square inches in all, which are to be coloured. 
This simple analogy explains the rule that the finer a pigment is 
ground the more colour will be required to colour it to a given 
tint. 


The Cost of the Material. 

The prime cost of paint varies considerably from time to time 
according to the fluctuations of the market in those materials of 
which all paints are more or less composed, such as linseed oil, 
turpentine, white lead, etc. In considering the relative cost of 
difierent pamts we may ignore the price of linseed oil because 
whatever pigment is employed the cost of the linseed oil will be 
approximately the same, no satisfactory substitute for it having 
thus far been discovered. It is true that some pigments require 
very much more oil than others, but this is an item which concerns 
the paint manufacturer rather than the engineer or architect. 

As a guide to the comparative cost of different paint materials, 
and in order to give the reader a basis for working out according to 
the value of the tables which follow, we give a tabulated statement 
of average prices current. They are higher than would be expected 
in the case of large orders being given by a railway company qr a 
corporation, or other large purchasing body, but a fair average 
price in moderate quantities of first-class materials in their respec- 
tive grades. The list includes several materials which can ha^y 
be said to form a necessary part of paint or painted work— for 
example, va,miBh— but they are given in this table for tho con- 
v^ence of reference. * 

It should be distinctly understood that the prices of white lead, 
amc oxide, linseed oil, turpentine, and many dther materiab 
mentioned below fluctuate considerably from time to time, and 
•allowances must be made accordingly. The prices of some of the 
materials mentioned may be found in the leading daily papers. 
The OH and Colour Trades Journal, published weekly, gives current 
piMdfl for most painters’ materials. 
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Average Cost of Materials. 


White lead (genuine, dry) 

per cwt. 

8. 

26 

d. 

3 

White lead (genuine, in oil) 

*> 

32 

0 

White lead (reduced, in oil), average 

jt 

28 

6 

White paint (according to reduction) . 

»i 

25 

0 

Lithopone, in oil ... . 

>1 

24 

o' 

Oxide of zinc (genuine), in od . 


36 

0 

Oxide of zinc, No. 1 . 

>> 

34 

0 

Oxide of zinc. No. 2 . 


31 

0 

Red Lead 

ii 

25 

0 

Orange lead 

n 

36 

0 

Tinted paints, still in oil (Note such colours as 

26 

0 

drab, French grey, buff, slate, stone, silver grey, ‘ 
etc., are usually supplied all at the same price.) ^ 

to 

30 

0 

Best Indian red, in oil, genuine . 

per cwt. 

3(i 

0 

Indian red paint .... 

„ 

28 

0 

Best Venetian red, in oil . 

»» 

32 

0 

Permanent red .... 

per lb. 

2 

0 

Royal red 

it 

1 

6 

Fast red 

it 

1 

9 

Turkey red, in oil . 

per cwt. 

42 

\) 

Oxide of iron, in oil, best . 

)> 

28 

0 

Purple brown, in oil 

it 

32 

0 

Chocolate, in oil 

it 

24 

0 

Ultramaiine blue, in oil, best . 

per lb. 

1 

0 

Prussian blue in oil, best . 

it 

2 

0 

Best yellow paint (stiff, in oil) . 

pr cwb 

26 

0 

Best staining yellow ochre, in oil 


36 

0 

Chrome, genuine, in oil . 

Yellow pamt for graining . 

„ 

56 

0 

» 

36 

0 

Raw sienna, in oil . 

per lb. 

0 

6 

Burnt sienna, in oil . 


0 

9 

Brunswick grd^n paint, best, in oil 

per cwt. 

36 

0 

Bronze greon paint, best** „ 

it 

40 

0 

Chrome green paint, best „ 

a 

42 

(T 
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Emerald tint green paint . 

. per cwt. 

8, 

56 

d. 

0 

Engine green paint . 

. , 

32 

0 

ZinCagreen, in oil . 

• it 

60 

0 

Quaker green .... 

. per lb. 

0 

9 

Black paint, stiiT, in oil . 

. per cwt. 

22 

6 

Drop black, in oil . 

per lb. 

1 

0 

*Vegetable black 

• »} 

1 

U 

Drop black in turps . 

• if 

1 

0 

Raw Turkey umber, in oil 

. per cwt. 

36 

0 

Burnt Turkey umber, in oil 

• >1 

48 

0 

Putty ground in best linseed oil 

• » 

8 

6 

Best patent driers . 

• »» 

28 

0 

Zinc driers .... 

• »» 

56 

0 

Gilders’ whiting 


2 

0 

Enamels, best .... 

. per gallon 

21 

0 

Varnishes. 

French oil ... . 

• ») 

21 

0 

Best finishing body varnish 

• »» 

24 

0 

Best hard body varnish . 

• »» 

20 

0 

Best flatting varnish 


16 

0 

Best pale elastic carriage varnish 

• » 

16 

0 

Paper varnish (white copal) 

• » 

20 

0 

Crystal paper varnish 

• »» 

12 

0 • 

Elastic superfine black Japan . 

• »» 

14 

0 

Black enamel .... 

• ft 

12 

0 

Best Japan gold size 

• tf 

10 

0 

Coburg varnish 

• ft 

28 

« 

House p&inters’ c(/()al varnish . 

• »» 

14 

0 

Pale oak varnish 

• >» 

12 

0 

Quick dryuig furniture varnish . 

- » • 

16 

0 

Brunswick black 

• n 

8 

0 

Genuine Berlin black 

• if 

12 

0 

White knotting varnish . 

• mff 

12 

0 

F(de French polish . . ^ 

• II 

8 

0 

.■) Quick drying copal varnish 

• II 

14 

0 
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Fme hard oak yamiBh 


per gallon 

s. 

10 

d. 

0 

Pale terebine .... 


II 

12 

0 

Best pale mastic vamiBh . 


II 

40 

0 

Matt vamish .... 


II 

20 

0 

Egg shell gloss vaimsh 


II 

18 

0 

Linseed oil ... . 


II 

2 

6 

Turpentine, genuine American . 


If 

3 

O' 

Turpentine, Russian deodorised . 


If 

2 

6 

Blended turpentines . 


II 

2 

0 

White spirit .... 


II 

] 

6 

Aluminium paint 


II 

18 

0 

Finest oil colours (in collapsible tubes, li 

sige size) : - 



Antwerp blue . 


. 

1 

0 

Blue black 



1 

0 

Brown ochre 



1 

0 

Burnt sienna ' . 



1 

0 

Burnt umber . 



1 

0 

Carmine .... 



2 

0 

Cobalt blue 



2 

0 

Chrome green light . 



1 

0 

Chrome, green middle 



1 

0 

Chrome green, deep . 



1 

0 

Chrome yellow, pale . 



1 

0 

Chrome yellow, deep . 



1 

0 

Chrome orange . 



1 

0 

Cremnitz white . 



1 

0 

Crimson lake . 



2 

0 

Chinese blue 


. ; < 

] 

0 

Dutch pink 


1 

0 

' Emerald green . 



1 

0 

Flake*white 



1 

0 

Indian red . . . 



1 

0 

Ivory black 



1 

0 

Italian ochre 



1 

0 

Lamp bhick . • . 



1 

0 

light red .... 



1 

0^ 



THE ECONOMIC VALUE OP THE PAINT 


67 


8. d. 

Finest oil colotiis---(}on2tnue(2. 

Madder lake 2 0 

Oxford ochre 10 

Permanent white 10 

Prussian blue 10 

Prussian brown 10 

Purple lake 16 

Raw sienna . . ... 1 0 

Raw umber 10 

Scarlet lake 16 

Sugar ot lead 10 

Terra verte 2 0 

Transparent gold ochre . . . .16 

Ultrama^c. light 10 

Ultramarine, deep 10 

Vandyke brown . . . • . .10 

Venetian red 10 

Verdigris 16 

Vermilion, light 2 0 

Vermilion, deep 2 0 

Yellow lake 10 

Vellow ochre 10 

Zinc white 10 

Cost of Labodb. 

Neglecting ior the present paint applied by dipping or spraying, 
which is dealt with in another chapter, we may now considei; the 
cost of applying paint means of an ordinary brush. It may be 
taken as a gene:^ rule, upon which to base estimates, that a practical 
painter can paint in one hour one yard of three-coat work on an 
ordinary surface, or one yard of coat of fatting or enamelling. 
The cost then per yard oJ' three-coat work irrespective of material 
can readily be ascertained from the wages current in the particular 
locality in which the work is to be don^. 

Tko following is the rate of wages paid to painters in some of the 
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principal localities throughout the United Kingdom, which may be 
roughly summarised as follows : — 

6d. per Aowr.— Driffield, Nantwich, Lichfield, Colchester, Lowes- 
toft, Wendover, Yarmouth, (Jhichester, Seaford, E^dgwater, 
Dorchester, Taunton, Keith and Isle of Man. 

6jd. per hour. — Grantham, Pershore, Cambridge, Chelmsford, 
Ipswich, Norwich, Wellingborough, Bideford, Goolc, Sandbach, 
Lurgan, Andover, Ashford, Isle of Thanct, Dartmouth, Exeter, Isle 
of I’ortland, Weston-super-Mare, Elgin, Peterhead, Barnstaple. 

Id. per Aoi/r.— Keswick, Crewe, Bromsgrove, Hinckley, Kidder- 
minster, Lyiningtoii, Loughborough, Malvern, Abergavenny, 
Beverley, Kendal, Oldbury, Stourbridge, Warwick, Scunthorpe, 
Wellington, Oxford, Romford, Southend - on - Sea, Reading, 
Rochester, Woking, Forfar, Stroud, Douglas, Bath, and East- 
bourne. 

l\d. per Aoar.— Penrith, Selby, Blackwood, Chesterfield, Kenil- 
worth, Leamington, Glbucester, Nuneaton, Plymouth, Portsmouth, 
Tamworth, Worcester, Londonderry, Grimsby, Scarborough, Leek, 
St. Albans, (!aterham, Folkestone, Gravesend, Redhill, Reigate, 
Tunbridge Wells, Colwyn Bay, Merthyr-Tydvi), Pontypridd, 
Inverness, Torquay, Portsmouth, Dewsbury, Doncaster, and 
Newark. 

8d. per Aowr.— Berwick-on-Tweed, Hartlepool, Southamptbn, St. 
Apnes, West Bromwich, Wolverhampton, Leeds, Aberdare, 
Brighouse, Dumfries, Darlington, Bamoldswick, Sheffield, Spen 
Valley, Sowerby Bridge, Buxton, Leicester, Aberdeen, Derby, 
Dartford, Lincoln, Mansfield, Newport, Rugby, Rotherham, 
Stirling, Cork, Keighley, Macclesfield, Cheltenham, Lincoln, Harro- 
gatO) and Huddersfield. 

8|d. per Aoi«r.— Jarrow, Newcastle-on-Tyne, Barrow-in-Fumgss, 
Bury, Darwen, Southport, Stalybridge, Nottingham, Smethwick, 
Alnwick, Blackpool, Bradford, Barry, Chester-lo-Street, Gt. Har- 
wood, Runconi, Middlesbrough, Belfast, Stockton, Cardiff, Dundee, 
Edinburgh, Kilmarnock, Leith, Halifax, Burnley, Leigh, Stock- 
port, Warrington,- Bournemouth, Accrington, and St. Helen’s. 

8|d. per AoMr,— Salford, Chester, Coventry. 

9d. per hour.— Blyth, Wallsend, Airdrie, Blantyre, Clyde Dank, 
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Coatbridge, Glasgow, Greenock, Hamilton, Moseley, Morpeth, 
Middleton, Sale, 81iaw,,HellinBboro’, Motherwell, Paisley, Rothesay 
Uddingstone, Leigh, Gateshead, South Shields, Ashton-under-Lyne, 
and Bolton. 

Ojd. per Aouf.— London, Manchester. 

These rates of wages have in some cases been slightly raised. 

From the above it will be seen that the actual cost of labour in 
applying one yard of thrcc-coat work will vary from 6d. to OJd. 
according to the locality. To this of course must be added the cost 
of material and the contractor’s profit, which is usually taken at 
15 per cent, for new work, and 20 per cent, for old work, these sums 
including in both cases the cost of wear and tear of brushes, plant, 
etc. 

When the labour is cheap, such, for example, as when unskilled 
workmen are employed, the cost will be correspondingly lowered, 
but the fact should never be lost sight of that an untrained “ hand ” 
will use more paint than one skilled in using a brush. Moreover the 
extra thickness of paint does not add to the durability, but detracts 
from it. Very many proofs could be given if necessary. 

Prices for Painters’ Work. 

It is 4;hought desirable to include in this work as a general guide 
prices for painters’ work, although it must not be supposed that the 
prices ^ven are hard and fast. As a matter of fuct, the cost df 
painting work varies very largely in different parts of the country, 
according to the local cost of labour, and other conditions. In 
some places remote from the big towns low wages arc. the rule, but 
the cost is add(^ to by the increa^ expense of carriage on materials. 
The prices below may bcp taken as those current in London for work 
of average good quality. 


1. Painting. 

Painting on new woodwork, etc., including preparing, stopping, 
and knotting before the priming coat is applied, and all necessary 
rubbing down between each coat as required, and all plant and 
Bcafidlding, eta, under ordinary conditions. 
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Common colours, viz., lead, white, stone, chocolate, black and 
ozdinaiy green and red. 


SupESFicuL Work. 



Om 

Coat. 

Two 

Coatn. 

Thne 

CuatH. 

— 1 — 
FVwp 

Costa. 

Flatting 

(extra). 

Plain paintinfi; on wood HurfacoM, 

s. d. 

s. d. 

S. d. 

s. d. 

S. d. 

per yard super 

Plain painting on now plaster 

0 6] 

0 lU 

1 11 

1 41 

0 3 

work 

Ditto on ironwork if done before 

0 6] 

0 10 

1 11 

1 41 

1 

0 2| 

fixing 

0 6| 

U 10 

— 


— 

Ditto if after .... 
Iron gates and railings, open, with 
plain or spiked tops, including 
stays, standards, etc., per yard 

0 7i 

1 

u Hi 

1 li 

1 41 


super 

Plain painting with enamel paint 

!« «i 

0 10 

1 11 

1 H 

— 

(12ff. per gallon) ■ , . 

io 91 

1 u 

1 01 

1 10| 

— 

Ditto (18s. per gallon) 

Ditto (2 Is. per gallon), per yard 

|0 9} 

I 

1 2i 

1 0] 

2 1 

i 

super 

Flat or glossy finish same pri(«. 

0 m 

1 

1 :i 

i 1 m 

1 

2 21 

1 

1 


Lineal Work. 



Coat. 

Two 

CnatH 

Time 

Coata. 

Four • 
Coata. 

Flatlmg 

(oxtra). 

• 

Kaves gutters, inside and out, not 

s. d. 

s. d. 

s. d. 

s. d. 

s. d. 

exceeding 24 in. girth, includ- 
ing brackets, per toot run 

0 i; 

0 21 

0 3 

0 3i 


Bainwater soil and vent pipes not 
exceeding 4 in. diameter in- 
cluding bends and shoos, etc., 
]ier loot run 

0 U 

0 ^1 

0 3 j 

0 3| 


liars, pipes, sash beads, mould - 
mgs, architraves, picture 
rods or rmls, sash rails, etc., 

• window Mards, skirtings, 
handrails, lines cut in both 
edges, etc., etc. : — 

Under 4 in. girth, per foot run 

0 0| 

0 1 

i 

0 H 

0 IJ 

a 

0 0} 

4 in. to 9 in. girth, per foot run 

0 1 

0 H 

0 if 

0 21 

0 If 

9 in. to 14 in. girth, per foot ^n 
14 in.- to 18 nr. girth, per foot 
run 

0 11 

0 it 

0 2 

0 2l 

0 1} 

0 If 

0 2 

0 2f 

0 2i 

0 If 
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Numbers. 



One 

Two 

Three 

Four 

flattinR 

e 

Cult. 

Cint*. 

OllBtH 

CofttH. 

(extn). 


«. d. 

8. 

d. 

8. 

d. 

8. d. 

8. d. 

Sash frames, not exceeding 2R ft. 








super, each .... 
Larfi^ ditto, not exceeding 36 ft. 

0 8} 

1 

Oi 

1 

n 

1 10| 

0 8} 

sillier 

0 10 

1 

6i 

1 

101 

2 6 

0 10 

Two-light easement frames, each 

0 111 

1 1? 

1 

3 

1 

61 

1 10| 

0 Hi 

Tliroo-liglit c.asimieiit frames, eacli 

1 

.61 

1 

«1 

2 3 

1 U 

(3iiniuoypieces (ordinary), em‘Ji . 
Sasii squaiiw, not exceeding 2i it. 

0 111 

1 

7! 

2 

21 

3 1| 

0 111 

super, per dosen . 

Ventilators, air bricks, and siieb 

0 10 


3 

1 

71 

1 10| 

0 10 

like, not oxcxiediiig 1 ft. sii]H‘r, 
each 

0 21 

0 

31 

0 

6! 

0 7 

- 


For superior colours, viz., Cobalt blues, emerald greens, madder 
browns, and other similar tints, add 30 per cent, on foregoing 
prices. 

For plain painting on cld woodwork, all the foregoing prices will 
apply with an addition for cleaning, stopping, rubbing down, and 
preparing for new paint, of 1 jd. to 2d. per yard super, according to 
the condition of the work. 

For ^nishing doors, panels, lining out on walls, mouldings, bands, 
etc., etc., in parti-colours, measure the feet run and price according 
to girth, as shown in foregoing prices under the heading of " Lineal 
Work.” 


Burnibig Opv, Eir 

For barniug off, cleaning, and rubbing down with pumice s, d, 
stone, knotting and facing up preparatory to reoeiviug the 
first new coSt of pain^ jwr yaad super . . . 0* 4 

Foivbroad surfaces to 0 3 

Staining and Varnishing. • 

Oncfl. Twice. 

Cleaning off, twice eising, and yarnishiug on wood 
surfaces with best copd vumish, per yard super . 0 9^ Ilf 

Felting Down. * 

If work has to be felted with pumice powder, and cleaned off before 
varnishing second coat, add extra, per yard super, 2d. 
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2. Distempering, etc. 

To wfwliiiig off, Ntoppiug, claircoUiiig, and (liHteinperiiig wliite «. d. 
one coat on old pfactcred mliiigc and walln, per yard nnper . 0 4^ 

If two coatH, per yai'd super « . 0 5 

OiifCitiit TvoCoutH Three CoRti. 

DiHtemporing on new work (plaKterod s. d. a. d. h. d. 
('<uIingK or walls), with patent washablo 

disteinitor, per yard Hii])er . . . 0 3j| (16^ 0 71 

For Fnnich grey or other colours of a . “ 

Hiiperioi iiatiin) a<ld 10 per (* 0111 . to 
1 r> |MM' cent. 

For (MMlings which arc in a dilapidated condition a lair n. il. s. d. 

price to i-eston* them would he, fM‘r yard super 0 tij to 0 7] 
Centri' pieces, not excmhng :1G in. diameter, each . G l| 

SCJJKUULE OF J*K1CES FOR (lOLD LeAF, (tILJ)ING IN OjL, JaFANNERS* 

Gold Size, Writing Size, etc. 

(ilUUNU. Oiilli, Hiiijtli* Double 

mipIm's. „ j j 

To sizing and gilding tieads, flats, etc., in oil, 
per foot run, ( in. and under 
Ditto, mouldings and flats, etc., per foot run, 

1 in 

Ditto, 1| in. . . . ' . 

To gilding, iiwhiding all preparation, ordinary 
egg and dart mouldings, at per foot run 

rhin hM letferinf/ - 

• 1 in. and under 

Above 1 111 . and up to 12 in. 

Average size iudox hands, eaidi . 

Effacing old writing or numbers on doors, each 

Expenses. 

All work at a distance of more than onelind a half miles from the 
shop to three miles to have 10 per cent, added for expenses, lom of 
time, etc. A4)ove three miles and under six miles to have 15 per cent 
added ; beyond this, the necessary railway or lodging expenses as 
the case may be. It ia true, in a few exceptional cases, larger prices 
are obtainable than the foregoing, but as a general thing the prices 
given here reach the top note of most obtainable for ordinary plain 
work. 


- 0 21 0 4i 

0 6} 0 8! 

- 0 83 1 I)] 

1 0 10 J 3 

IVr ini'll— 

Oiip CiKt, Two CimiIh. 
ft. d. H. d. 
.01 0 11 
. 0 ]] 0 2 

. 0 11? 1 3 

. 0 71 — 


I 
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RuNDBIKS. OiipCtoat. Two(3wita 

d. 8. d. 

Tarring with Rtorkliolm tar mixed with oi-hi-o or 
SpaniMh brown and pitflli, per yard rin]NM‘ . .0 3} 0 5 

Ditto, with ooal tar mixed with 1 Ib. of )Hte}i and 

1 ]b. of r^tdn to 6 galloiiH of tar. per yard Hiiper .0 2] U *32 

Pm':N<’n PoUSIlINtJ. OnrCiwL TwoCiwth 

8. d. 8. d. 

On doorrt and liroad Hiirfatrex, ]M,r foot Htipor . . 0 Bj to (i 7^ 

Dediiet ii the work Ik only bodied in and ball polislM'il, 

per fool. Mil per 2\d. 

PoliKliing on liandraiiM, not eAeeeibng 12 in. girlli. per 

fool mil . or) to l» 0} 

rieaiiing, t)i‘epariiig, tiiid i-epolihliiim old uork. per 

loot Mil |H‘.r 0 4^ „ 0 .'ij 

Handrails, as beiore, ]ier toot rill) . . . .0 .‘ij „ 0 3| 

Wa\ polisliing (looi'M, ]Nn- yard super . . . 0 .‘t{ „ 0 ri 

Freneh polisher, ineludiiig materials, in addition 1o 
time oeeiipied in going to and from sho]) and 
travelling exiieiises, per hour .... Ik. 3rf. 

LlMFWlIlTING. * OiicCml TwotVjRls. 

«. d. K. H. 

Liiuewliiting on ordinary plastered walls, j>er yard 

super 0 1 j 0 2] 

Ditto, on bnek or eonorete 0 12 0 2} 

Some of the tunnels on our underground railways have recently 
been liiuewhited by means of an apparatus which, by revolving, 
throws the material on the walls, and, of course, where there are 
very large surfaces to cover, this method is a very usetol one, but the 
prices given would not be very appreciably affected. 

Cost op Water Paint as Compared with Oil Paint. 

It may be isteresting to give a comparison of the cost between 
painting a wall in ordiuaiy oil colour, finishing with a flat surface, 
with the expense of finishing in a first-class water paint. If water 
paint is used, there will be a saving of one coat, which means 
a saving of 25 per cent, in material and labour. 

Note.— A s already stated all the above prices are based upon 
those current m London but at least 25 per cent, additional would 
be required for the higheBt-cIass work. 



CHAPTER III 


SIMPLE TESTS KOR PAINTERS’ MATERIALS 

It is uot thought necessary or desirable to include in this book 
those tests which may be appKed to paint and kindred products 
in order to ascertain their purity and value, because such tests can 
only be made by a chemist who is also a paint technologist. There 
are, however, a few very simple tests which can be applied by any- 
one who possesses no chemical knowledge whatever, and these we 
propose to include. In order to ascertain the nature of a pigment 
used in a paint, suc£ as white lead ground in oil, it will be first 
necessary to extract the oil, so as to obtain a dry pigment to work 
upon. The sample of paint should be placed in a small stoppered 
bottle, and a little petrol or benzene (benzol) poured in on top 
of it ; the bottle should be then well shaken and allowed to come to 
rest, when the pigment Mrill settle, and the oil and petrol or benzene 
come to the top. This should be gently poured off. The process 
jnay be repeated several times until all the oil is extracted. The 
chemical pigment should then be placed on a saucer and allowed to 
dry, but as it will contain a certain amount of the spirit, it should not 
be brought near to a fire or light. In a little while the spirit will 
have evaporated, leaving a dry powder behind it. 

Tinting Strength of Colours. 

To ascertain the staining or tinting strength of colours is com- 
paratively easy, although the operation is a somewhat delicate 
oiie. The following simple apparatus will be requred for the purpose 
namely a small pair of delicate scales, such as may be purchased 
at a chemist’s for about Is., some small pieces of waxed paper, two 
spatulas, a snudl bottle of linseed ml, and a little zinc white, Utlvh 
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pone, or white lead in dry powder. If neither of these are at hand 
in the dry form the oil can be extracted by the method mentioned 
above, or it will be sufficient to place a little of the colour on 
blotting paper, which will extract the oil to some extent. The 
necessity of getting rid of the oil, or the greater portion of it, is that 
in coniparing two colours the one might be ground in much more 
oil than another of the same class, and tlterofore would not show up 
so well for its tinting strength. By partially or wholly extracting 
the oil the samples are brought to the same consistency. A sheet of 
glass, or a smooth piece of marble or slate, will bo retpiired to make 
the mixtures on. 

Now, it must be clearly uudemtood that in tests of this character, 
as indeed most tests with paijiters’ materials, the comparison must 
bo made between the particular sample under examination and that 
oi a similar cctlour. whose (lualities are well-knowih Let us take 
Prussian blue by way of an example, and sup|)Ose that one has been 
purchasing Prussian blue ground in oil for a certain price, and it 
has given satisfaction. Another Prussian blue is oiiered at a lower 
price, and is guaranteed to possess as good or better staining power 
than one already used. The aim in the experiment then is 
' to asceriaiii whether this claim is justified. Two small portions of 
white arc first weighed out, say as much as will cover a pemiy. They 
must bd exactly equal, and if a little pile of white is placed on each 
side of the scale, more or less ctin be added until they balances 
These arc placed a few inches aparl. on the slab. The next thing is 
to take a very little, say a piece half the size of a pea. of each blue 
and place them with the piles of white respectively, taking care to 
mark which is the original blue and which the one mider (ucaim'na- 
tion. Add as if-arly as possible the same quantity of oil to each— 
a fe^ drops will suffice— and then with the spatula mix thoroughly 
the white and blue together, using a different spatula for each. 
Conclude by smoothing out the paint thus formed, when wc shall 
have two samples side by side, and a glance will suffice to show which 
of the two is the stronger. 

It may be observed hoio tliat a goo<l deal of the'colours sold are 
largely adulterated with barytes; os already pointed out, this 
material, if used in strict moderation, dues not interfere with the 
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durability of a paint, although it does lessen the body. When 
barytes, however, is added to a colour, it lowers the tinting strength 
in proportion to the quantity so added. Considering that bar 3 !l)es 
is white it possesses, of course, no tinting properties whatever. If, 
therefore, a Prussian blue is adulterated with 50 per cent, of barytes, 
it will require exactly double the quantity to that of pure colour to 
produce a given tint. 

Any colour can be tested in the manner described, and the 
operation not only indicates the strength but also the tone or hue 
of the colour, which is an important consideration, particularly in 
the earth colours, such as sienna, ochre, etc. 

Linsbed Oil. 

The purity of linseed oil cannot be accurately ascertained except- 
ing by examination by a chemist well versed in such work, but 
taste and smell are oi great help. A little oil of known purity 
should be poured on the palm of the hand, the two hands then 
rubbed briskly together, then the right hand should be placed 
over the left, each hand grai^ping the other, with an opening 
between the thumbs and the first finger of the right hand. The 
smell will then be very pronounced. Wipe the hands and im- 
mediately proceed exactly in the same way with the suspected 
aample, and in a moment one can judge whether the smell of the 
two samples is identical. A few drops on the tongue will also 
yield valuable information, as adultera^ linseed oil usually has an 
acrid taste. A practical test of value is to pour a little of the 
suspected oil on a piece of glass and on another piece of glass a little 
pure oil. Do not brush out, but let the oil run down as far as it 
will go ; of course, only a little will be useJ, and this may be rendered 
smooth by using the tip of the finger. Place in a fairly light position . 
in a well-ventilated roon, and note how long it takes each to dry. 
This can be ascertained by lightly touching the surface with the tip 
of the first finger. When quite dry scrape the surface of each and note 
the condition of the small piece of film removed. The pure linseed 
oil will be found to be fairly tough and elastic; and to come away 
with a sharp clsim edge ; the adulterated oil, however, will most 
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frequently show a ragged edge where scraped, while the small 
portion of film removed will bo more or leas brittle. 

Vabnish. 

The different grades of varnish are mentioned elsewhere at some 
length, but we have now to ascertain how they may be tested in a 
practical manner, for it should be said at once that chemical 
analysis tells very little as to the durability of a varnish. Taking 
first the ordinary oil varnishes, and assuming that samples are put 
up in small bottles, the first thing to be done is to see that they are 
all bright. This does not ifecessarily mean light in colour, although 
of course, those required for application to light tints or white work 
have to be as far as possible free from colour. Some varnishes have 
a disagreeable muddy appearance, and should be rejected. The 
simplest test is very similar to that alrea^ explained mider the 
head of “ Linseed Oil.” A few drops are placed on a piece of glass 
and rendered smooth with the tip of the finger. These are then 
allowed to become hard, and careful note is made as to the time the 
varnish takes to become tacky, i,e., slightly sticky, but dust proof, 
and also how long it takes to become quite hard. The surface is 
then scraped with a sharp knife and the small portion of film 
examined. The cut should be clean as in the case of linseed oil, 
and there should be no sign of brittleness. The best plan to follow 
is to make tests side by side with a good varnish, so as to compare 
the two. Another veiy good plan, where time permits, is to paint 
out boards and expose them to the weather, in this case, taking a 
standard as before. It should be noted that on no account should 
the same brush be used for different varnishes ; a clean fitch should 
be ysed for each. 

Rosin is generally regarded as a bad constituent pf varnish, as 
although it cheapens the product considerably, the result is a 
brittle varnish which is not durable even when used on inside work, 
because the least knock will give an objectionable abrasion. To 
discover the presence of rosin the following method may be followed : 
Take a piece of thick felt, saturated with water, and place it on the 
hard varnished surface with a fairly heavy weight on top. Allow 
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this to remain over night, and then examine the surface. If it is 
cloudy and milky in appearance, rosin is probably present. Some 
grades of varnish however, produce this milky appearance with 
whatever is brought into contact with them, but it disappears after 
a few hours ; in the case of rosin, however, it remains more or less 
permanently. In the absence of the felt a sponge may be employed 
instead, but the weight in tliis case must be a very light one, or the 
water will all be squeezed out. 

Professor A. P. Laurie, Professor of f^hemistry to the Royal 
Academy of Arts, patented some time since an instrument for testing 
varnishes, or rather ascertaining the hardness and toughness of a 
varaish film. It consists, essentially, of a sliarp steel jwint held 
vertically in position by an adjustable spring. The film of vaniish 
is applied to the glass, and is passed under the stationary point, 
which is adjusted in such a way that it will scratch the surface. 
This gives valuable infprmation as to the toughness as well as other 
features of the varnish. 

The following tests by Mr. W. G. Scott may be added : - 

The only absolute test for the durability of an exterior varnish 
is a practical weather test, and for interior architectural varnishes, 
a six months’ test in a building under usual conditions. 

Railway and carriage body varnishes are expected to retain 
a certain amount of lustre after an exposure of from twelve to 
fifteen months, and to protect the ujidercoats for a much longer 
period. Cheap agricultural implement varnishes are expected to 
show some lustre at the expiration of five to six months’ exposure, 
and to protect the undercoat of paint for a year or more. 

Furniture and other interior varnishes, while not exposed to 
the weather, are expected to withstand the effects of moisture, heat, 
etc., to a certain extent ; conditions, however, vary so greatly that 
no fixed rule ^an be applied to them. 

In addition to the durability or wearing quality, there are other 
points to be considered, such as ease of working, flowing, levelling, 
fulness, lustre, viscosity and body, time of drying, ha^ess and 
toughness, imperviousness to water, colour density, etc. 

In vi^ish fa(2torics, where samples are to be matched and the 
quality determined quickly, a series of short tests are made to 
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ascertain the essential features and properties of the varjiish in 
(piestioii. Nearly all varnish factories hive, in addition to a 
chemical laboratory, a ‘‘ testing deiwirtinent ” where samples are 
matched for colour, body, working quality, time of drying, ^etc. 
Not only the samples received, but also every tank ot varnish made, 
is subjected to such a test, and a report made ; thus it is possible 
to match most of the samples from the material in tank. Cards 
prepared tor the purpose arc used for reporting these tests and are 
carefully filed for reference. 

In the Testing deiwirtment everything is compared with the 
‘‘standard.” The cohmr, body, drying and other features are 
tested with the standard, which may be a body, rubbing, baking, 
furniture or other grade of varnish. 

(V)lo,ir is generally det(‘jmined first by comparison with the 
standuiil in small glass t(‘8t tubes, the colour being reportcil as 
extra light, light, medium, dark or extra dark. The colour is again 
noted aftor the varnish has been applieil and allowed to dry. 

Body is dekrmined by means of test tubes used for the colour 
test, the sample and standard being turned upside down, and the 
time noted for the rise of the air bubble. 

Drying, glowing, levelling, and case of working are features 
determined when the test boards are coated. 

Exjferiencc has shown some very peculiar facts in connection 
with this test; for instance, whereas it is customary to mal(o 
drying tests of japan driers on glass to determine their hardness, 
toughness, %tc., this is not a proper method for varnish. Yamish 
must be applied on a surface to which it will adhere in order to 
determine its drying properties, liardncss, etc. Natural wood 
properly tilled^ either with a Bile.x wood filler or a good surfacer,*and 
finj^hed smooth, is the ideal foundation for a practical test of the 
working properties of a varnish. Oak, ash, maple, birch, mahogany, 
sycamore, and haixi pine are the woods generally used for such 
test. Next to natural wood conies well-seasoned pine coated with 
primer, a surface obtained by me.ans of “ rough stuff ” or similar 
material, and a final coat of flat colour applied. • Manilla, or other 
strong papers, properly sized, oiled or treated with shellac, are also 
used, but are not looked upon with much favour. 
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It is obvious that the undercoats should be thoroughly dry 
before applying the varnish to be tested, otherwise the latter will 
sink into the undercoat and lose its lustre. The proper temperature 
of ^ varnish room, and the one at which drying tests should be 
made, is 70^^ F. Jiumidity is seldom taken into account, although 
it is an important factor and will sometimes be considered. Dry 
air currents hasten the drjdng of varnish. 

The operator or tester, having his sample boards prepared, 
first pours a small quantity of the sample varnish into a clean cup, 
working it ijito his brush, and is almost sure at this point to note 
the odour, whether turpentine or benzine, or a mixture of the two. 
Sonic operators also claim to be able to distinguish the smell of 
wood oil, but this is rather difficult unless the material is an all 
wood oil varnish. 

The sample varnish is now applied k) the board and laid off in 
the regular way, crossing and recrossuig. Usually four crosses are 
sufficient to determine the levelling property, but occasionally the 
work is crossed until the varnish ‘ sets up ’ (shows brush marks) in 
order to determine the limit of its flow. After being coated with 
the varnish the board is placed in a vertical position and allowed to 
dry. Runs and sags are noted, some judgment being required to 
decide whether such defects are due to the varnish or in part to the 
method of application. The time in which the varnish sets free 
from dust and the number of hours required for it to harden suffi- 
ciently to withstand the print of the finger are noted, the latter 
point being considered the drying time of the material. The 
determination of hardnes.s and toughness can only be obtained by 
comparison with kno\vn standards, which are allowed to dry and 
harden for the same length of time. Some varnishes will harden 
to the verge of brittleness in three or four days, while others reqiue 
months to reach the same degree of hardness. 

Short-oil rubbing varnishes must not be compared with long- 
oil body goods, neither should furniture or hard-oil finishes (usually 
short in oil) be compared with exterior varnishes. The practical, 
or rather the professional, tester seldom makes a mistake in com- 
parison, and it is really wonderful how close they can come to 
determining the relative hardiiois and toughness of the various 
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samples. After all the physical properties of the varnish have been 
not^ and reported, the sample boards are subjected to a final 
weather test. 

The following are reprinted from the authors’ little work “ The 
Painters’ Pocket Book”:— 

To Tell tf White Lead is Pore or “Reduced ” with 
Barytes. 

Put a little of the dry powder in a bottle (such as an oil sample 
bottle), add a little water and shake up ; then add a little nitric 
acid {aquafortis) and shake up well. If pure the white lead will all 
dissolve, but if there is any barytes it will be left undissolved. 

To Distinguish Different' White Pigments. 

Put some of the dry powder in a bottle, cover with water and add 
a little hydrochloric acid (do not use the impure form known as 
spirits of salt, but get the pure acid from a chemist). Note what 
happens 

1 If there is great effervescence, the liquid remains cloudy, and 
on standing beautiful crystals appear— the pigment is white lead. 

2. df there is no effervescence but the results are otherwise the 
same— it is sublimed white lead. 

3. If there is great effervescence and the pigment dissolves— Ihe 
pigment is Paris white. 

4. If there is no effervescence but the pigment dissolves— it is 
zinc oxide. 

6. If theijp is no effervescence and liquid remains cloudy and 
smells of rotten eggs-^t is lithopone. 

*6. If nothing at all happens— the pigment is barytes or China 
clay or silica. 

To Test the Purity op Venetian Reds. 

1. Put a little on an iron plate and heat nearly red-hot, then 
allow to cool ; the pigment will go black on heating, but regains its 
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colour on cooling ; any loss of brightness shows the colour has been 
“ improved ” by a dye. 

2. Put some of tlie powder into each of two bottles ; pour some 
boiling wat<*r over one and shake up well ; allow to stand and pour 
the water off uito the other bottle and shake up as before ; clean out 
the first bottle and put a fresh lot of powder in it ; pour off the water 
from the second on t-o this and so on until you have treated several 
lots of powder with the sajiie water ; then put a piece of blue litmus 
paper (which you can get from any chemist’s) into this water- if 
it turns red the pigment contains acid and is unsuitable for paint. 

'I’o DjSTlNfJLUSIl IjAKJSK FROM MiNRKAL Pj(JMKNTS. 

Place a little of the ])igment on a piece of sheet iron and h(‘at 
red-hot ; lakes and organic pigments will be destroyed and burnt 
away, leaving a white ash ; mineral ])igmenLs discolour or are un- 
changed with the exception of vermilion, wliich entirely evaporates. 

To Test the PimiTY op Chromes and Brunswick CIbeens. 

Shako up with hydrochloric add (spirits of salt) ; this will dissolve 
the chromes but not any impurities such as baiytes. In the cose of 
Brunswick greens the Prussian blue will also be left undissolved — 
this may bo removed by shaking up with solution of oxalic acid 
(srJts of lemon). 


How TO Test Liquid Driers. 

Take fifteen vessels and into the first put one measure of pure 
refined linseed oil, in the second, two, iu the third, and so 
on up to fifteen, marking each vessel with thd corresponding number. 
Then add to each vessel one measure of the drier to be tested and 
mix well' with the oil. Note : Any little vessel, such as a thimble, 
will -answer for measuring, but care must be taken to fill it up to 
the top each time,«and also to drdn away its contents. When the 
oil and driers are piixed take a clean fitch and paint out a small 
square with the contents of each vessel on a clean sheet of glass, 
taking care to paipt each sample in the same manner and using a 
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fresh clean brush for each of the fifteen. The different squares 
should be arranged in a straight row and numbered to correspond 
with the vessels. The time each square is painted, and the tempera- 
ture of thq oil should also be noted. ^ 

Now clean out brushes and vessels thoroughly and repeat the 
operation, usiiig this time wliite lead ground in oil inste^l of oil 
alone, but adding the driei* to the oil as before. The quantity of 
white lead should be weighed m each case. Clean off again after 
painting the squares, and repeat all the oj)eTatious with Vandyke 
brown, and afterwards with lamp black. Now keep the painted 
sheet of glass under elose obseivation, and note the time taken by 
each of the sixty samples to dry by touching them occasionally 
with the tijj of the linger, at the same time note down anything of 
interest in the behaviour of each sample during drying. A com- 
jiarison of the n'sults given by each series will show clearly the 
influence of the drier on the oil, and if a parallel test is carried out in 
this manner with two different driers a clear fflca can be obtained as 
to their relative drying powers. 

To Compare two Samples of Pigment for Tint and Colour. 

To ascertain that a new batch of colour matches perfectly it 
should he teiited in the medium in which it is to be used. 

1. C-omparing the dry powders is sufficiently accurate for dis; 
temper and water-colour pigments. Place a little heap of the 
pigment on m sheet of glass or paper, and press firmly and evenly 
down with a palette knife to form a flat patch, then in the centre of 
this place a little of the standard pigment and press this again evenly 
with the {)alette knife so that the whole forms a continuous surface 
when any difference in tnit is readily seen. 

2. 0om2)ariug in oil. Take equal quantities of the two samples 
and mix each to exactly the same consistency in* oil with the 
slab and palette knife. \Vhen thoroughly ground take a little of 
one paste on the palette knife, and spread out evenly on a sheet of 
glass, and spread the other In the same way so that the two patches 
almost join ; then lake a second piece of glass, place it on the first 
and press down until it causes the two paints to spread out and 
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jnst touch, when the minutest diRerencc of tint can be observed 
even in two samples of a white pigment such as white lead. 


Rkd Lkad- -to Test tue Purity of. 

1. Take a very small (|uantity of the pigment, place in a bottle, 
add nitric acid {aqim fortis) diluted with its own bulk of water, and 
heat nearly to boiling point by standing in a pan of briskly boiling 
water for some time ; the red lead will change to dark brown in 
colour ; now add a little sugar, when if pure it will entirely dissolve— 
if a red sediment remains it indicates adulteration with iron oxide or 
brick dust. 

2. Put some of tbe powder in a bottle with methylated spirit and 
warm up in the same way ; the liquid should remain (juite colour- 
less— if it turns red it indicates adulteration with vcrmilionette. 

Turpentine Substitutek— to Test the Quality of. 

Turpentine substitutes are, as a rule, volatile oils obtained by dis- 
tillation of petroleum. To be sjitisfactory for painting they should 
be free from non-volatile oil on the one hand, and highly volatile 
spirit on the other. Take a sheet of clean white paper and place on 
it side by side a drop of substitute and a drop of genuine American 
(urpentine, taking care that each drop is as nearly as possible equal ; 
wave the paper in the air and carefully watch the drying out of the 
spots— if the substitute does not dry out completely, and at about 
the same rate as the turpentine, it is inferior. 

Another useful test is to put some of the substitute in an ordinary 
white plate or saucer which just fits over the top of a saucepan or 
can. Half fill the can with water and kee^ this filing on the stove 
until the spirit is quite evaporated, when the plate should be 
quite dry, or,* at most, only show the faintest suspicion of greasiness. 

To Test tRe Permanence of a Figment. 

t 

This can only be done by actual exposure V light for a pro- 
longed period ; 4;hcre is no satisfactory method of deciding the point 
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quickly. A good way of performing the tost is to grind different 
samples of the pigment in pure linseed oil and gum-water lespec- 
tivdy, spread a little of each paint on a sheet of glass, press another 
sheet of glass on the top so that it spreads the paint into a thin filpi, 
and bind round the edges with gum paper or place in a frame. 
Prepare another sheet in exactly the same manner. Now place one 
of these prepared samples away in a drawer, and the other out of 
doors where it can get plenty of sunlight, and examine and compare 
at intervals for six months. 

Turventine— TO Test the Quality of. 

1. i%cc a drop on a piece of clean white paper ; the spot made 
should entirely disappear on allowing it to dry- any greasy mark 
remaining shows that the turpentine is not properly refined or is 
adulterated. 

2. A floating hydrometer (which can be purchased for a shilling 
or so) is useful for testing the specific gravity of turpentine. The 
instrument is simply floated in the spirit, and the mark on the scale 
read off where it emerges from the surface ; this should read ‘867 
if pure. 

3. Flash point. Pour a quantity into a small dish or any shallow 
vessel, then pass a lighted match over the surface without allowing 
it actually to touch the surface. If the vapour takes fire, the flasi} 
point is below the temperature of the room in which the experiment is 
done, and thv spirit most probably contains light naphtha or benzine. 
If the vapour docs not fire under these conditions, pour into a small 
saucepan (the smallest size of enamelled saucepan does very well) 
to the depth of about one and a half inches. Connect a tin mouth 
blo^ipe (or any other tube ending in a small orifice) to the gas 
supply by means of rubber tubing, turn on the gas, light it at the 
nozzle of the blowpipe, and then turn down the gas uhtil the flame 
b about half an inch long. Put the blowpipe in a position con- 
venient for the right hand. Hold the saucepan in a large vessel 
filled with water at 60'’ F. and stir with a thermometer. The 
temperature will gradually rise. At each five degrees rise, f.c., when 
the thermometer indicates 70®, 75®, 80®, 85®, 90®, 95®, 100®, transfer 
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the theriuoineter to the loft hand, which also holds the handle of 
the saucepan, and bring the suiall flame on the blowpipe over the 
surface without touching it. Repeat this at each of the tempera- 
tures given until the vapour catches lire and a blue flame runs over 
the surface of the liquid. The temperature shown by the thermo- 
meter when this occurs is the flash point. 


To Distinguish hktween Diffeiient Red Lakes. 

The more permanent alizarine and Para reds may be distinguished 
from the less durable vermilionettes and cochineal lakes by boiling 
small samples successively in water, methylated spirit, and caustic 
soda, allowing to settle and notuig the coloration given to the 
liquid, as shown in the following table 



Wflti'i. 


Oiliilli N<nI.i 

(^udiinual luko . 

None 

iJInght It'd . 

Doop oniUMOJi md. 

Yeriiiilioiieiteuiid 




roHiiL lakes 

Doop rod . 

Sod with bloom. 

Sod with l)louin. 

Para reds . 

Orange . 

(1rang(‘ rod 

IfliiiHli red. 

Alizanno rods 

None 

None . 

Violot. 


Fast Reds. 

As explauied elsewhere, the body of these reds is, os a rule ex- 
cellent, but if doubt exists, the test may bo made of painting out 
one coat on a primed board. The red ought to coyer well with a 
single coat. The most important quality tb ascertain is whether the 
red will bleed or not, i.e., whether it will find its way through'any 
paint which /bay afterwards be appli^ to it, such as, for instance, 
whep it is desired to change the colour of a wall. The test is a simple 
one, namely to place some of the red in oil with a little turpentine in a 
bottle, to shake ik up and then allow to settle ; if the oil is tinted red 
it indicates that the fast red is soluble, and therefore that it will 
bleed, but if the pil remains uucoloured, then the fast red will not 
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bleed. As this class of paint is mostly supplied with a guarantee as 
to its non-bleeding qualities, it is more frequently necessary to 
ascertain whether the red colour used on a wall will bleed if painted 
a different ^loiir. The simplest way to ascertain this is to scrape 
off a little of the red 2)aint choosing, of course, some inconspicuous 
part of the wall -to powder this and place it in a bottle with oil and 
turpentine as before, when the same results and conclusions may be 
looked for and drawn as before. Another method is to mix a little 
white lead or zinc oxide with ordinary salad oil, which means, of 
course, it will not dry, and to place a little of this on the rod surface 
and leave it for twenty-four liours. If the red will bleed, the white 
will be tinted, but not otherwise. 


White Enamel. 

The simplest method of testing enamels is to paint out samples 
on primed and painted boards and expose Ibhem to the weather, 
noting their condition at intervals of say even" two months. As 
explained elsewhere, it is important that the undercoats receive the 
very closest attention, as unless these are more or less jwrfect, the 
enamel will not stand. There are, however, other tests which may 
be ai)plied. The colour of white enamel should tint toward very 
slight blue, that is to say, it should not Iiave a yellowish cast. Of 
course, broken whites may be obtained, i.e., those to wliich a vci^ 
small (luantity of tinting colour has been added. By comparing one 
enamel witlf another, the colour can be easily determined, or it may 
be compared with an oil paint, such as zinc oxide, which may be 
token as a standard white. 

Some enamels have much better body than others, but speaking 
generally those which arc best in body are most difficult of applica- 
tion. A first-class enamel should be comparatively easy to apply, 
and flow out well, that is to say that the brush marks should dis- 
appear immediately after the enamel is applied. If the enamel is 
applied to a sheet of glass this property can be readily ascertained. 
The length of time required for an enamel to dry,dust-proof varies 
considerably, but very quick-drying enamels may be regarded as less 
durable than those that take twenty-four hours. 
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Plisteb. 

It is sometimes desired to ascertain whether a newly plastered 
wall is sufficiently dry to receive paint. A very simple method of 
doing this is to take a small piece of thin gelatine such as is used 
for Christmas crackers. This should be held against the wall by 
means of a stick applied to the centre. If it remains flat the wall 
is probably all right, but if it curls away the surface is too damp for 
painting. 

To ascertain whether there is any free caustic lime in the waU, 
take two pieces of red litmus paper, which may be obtained from 
any chemist, wet them in water, place one on the wall and the other 
on a piece of glass. Leave the one on the wall for a few hours, and 
then compare the two. If the sample on the wall has turned blue, 
even to a small extent, there is free alkali present, and the surface is 
unfit to receive oil paint. 
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THE PAINT MOST SUITABLE FOR DIFFERENT SURFACES 


It is now desirable to consider the different paint mixtures which 
are best adapted for preserving the surfaces to which they are applied. 
It need hardly be said that the composition will vary very consider- 
ably both as regards pigment and thinner. For example, in painting 
on absorbent plaster much more oil and turpentine will be required 
than when painting on iron or ste^el, which are comparatively non- 
absorbent, although cast iron is much mor|; absorbent than steel. 
The pigments most suitable will also vary with the surface, as, for 
example, red lead, iron oxide and graphite, which are so useful when 
^ used as protectors of iron, will only rarely be suitable for application 
to wood and plaster. 

The subject may be divided up under heads as follows : — 

(a) Outside work exposed to the action of the elements. 

(h) fnside work not so exposed. These may be sub-divided 
according to the material or nature of the surface to be painted as 
follows 


1. Ordinary pine or deal. 

2. Hardwoods. 

3. Portland and other cements 
Stucco. 

5. Ordinary plaster. 

6. Patent plaster. 

7. Iron. 

8. Steel. 

9. Copper. 

10. Galvanised iron. 

11. Zinc. 


12. Hoats or situations exposed 

to conditions alternately 
wet and dry. 

13. Lead. 

14. Canvas. 

15. Steam pipes* and radiators. 

16. Ships. 

17. Carts and barrows. 

18. Machinery. 

19. Breweries. 

20. Floors. 
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21. Fine, natural finish of. 

22. Brickwork. 

23. Blackboards. 

24. Teak. 

25. Workshops and factories. 


26. Pitch Pine. 

27. Clasoraeters. 

28. Chemical works. 

29. Seaside. • 


Some of these surfaces would usually be limited to inside work, 
as, for example, plaster, while on the other hand, the use of stucco, 
Portland cement, would usually be restricted to outside work. The 
nature and proportions of the various ingredients which make up a 
paint have been described in Chapter 11. It remains now to 
enquire which of these should be used on the various surfaces named 
and in what proportions. Of whatever the paint is composed there 
are three important essentials if good results are to be obtained. 
The first is fineness of pigment -a coarsely ground paint is rarely 
durable ; secondly, perfect amalgamation of the several |)arts— in 
other words, a thorotigh mixuig; and thirdly, such a perfect 
straining through a fine-meshed wire that all dry particles of 
paint usually known as “ nibs ” are strained off. 

Deal or Pine (Out8ide).--Vot many years past pure white lead 
mixed with pure linseed oil, Ammo&n turpentme and jmtent or 
paste driers have been regarded as the constituents of the best 
possible paint from the point of view of providing a protective 
coating. This opinion is still held by many decorators, architects 
and property owners, although, as a matter of fact, there is abundant 
evidence to prove that, at least, other white pigments ot a mixture 
of them may be substituted either partially or wholly for the white 
lead. 

As already pointed out, white lead has the advantagv of possessing 
exceUent body and working smoothly under the brush ; but on J;he 
other hand it has two very serious drawbacks, the first being that it 
is poisonous, ahd second, that it is susceptible to impure air, sulphur, 
etc., which causes it to darken and lose its durability. 

Many paints contain no white lead w^tever; for example^ 
graphite, ochres, siennas, greens, Venetian and Indian reds, and 
many others might be nam^ which are much used and prove quite 
durable. So far as whites arc couaemed the zinc paints, principally 
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zinc oxide (not lithopone), are eztensivdy used without the addition 
of white lead. Before, however, these are considered it will be 
convenient to explain the usual mixture adopted by practical 
painters. • When white lead is used the composition of the priming 
or first coat may bo as follows (the figures give the quantity 
required for painting 1,000 square yards) : — 

First Coal. 

200 lbs. of white lead. 

16 lbs. of paste driers. 

12 gallons linseed oil. 

2 gallons of turpentine. 

Second Coat. 

167 lbs. white lead. 

10 lbs. 7 ozs. paste driers. 

2} gallons linseed oD. 

2} gallons turpentine. 

Third Coal, 

167 lbs. white lead. 

15 lbs. 1 oz. paste driers. 

5^ gallons linseed oil. 

IJ gallons turpentine. 

For smaller surfaces these figures can, of course, be divided up. 
The reader oi>a careful ^amination of them will observe, first, the 
largp amount of oil used on the priming coat. This is added 
because the wood, of course, on the first coat is very a]pBorbent. On 
the second coat it will be observed that much less oil is used than on 
the last coat. This is done in order to provide a comparatively flat 
surface ; and it should here be observed in all painting work consist- 
ing of several coats the rule should never be departed from of making 
the coats alternately sharp and oily. By ** sharp ” is meant a paint 
which dries almost without gloss, hence but comparatively little oil 
F.?. 0 
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is given and plenty of turpentine, and in the coat which follows 
much more oil is used. It is found in actual practice that this plan 
causes the various coats to adhere one to the other in the most 
satisifactory manner. 

Most painters in this country, at least, add a little red lead to 
their priming coat, although the practice is by no means universal. 
The usual proportion of red lead is from half an ounce to one ounce 
to every pound of white lead. This, however, may be varied 
according to circumstances. The idea in using red lead is to 
produce a hard undercoat. Before the priming coat is applied it is 
necessary to rub down the work with glass-paper to remove any 
dust or dirt which may adhere to it. Before the priming coat the 
process of knotting is gone through. This consists in applying one 
or two coats of shellac dissolved in methylated spirits, usually 
known as “patent knotting,” to the knots with the object of 
preventing any rosin ^hich might exude from finding its way 
through the paint and spoiling the colour. 

It ^ould here be observed that there are many grades of shellac 
varnish or patent knotting on the market which are grossly adul- 
terated with rosin, which is most objectionable in paint work, and 
as in other painters’ materials, care should be taken to purchase 
only the best quality. Where the knots are very large they should 
be cut out and the hole filled with wood plugs securely gluetl in 
position. The knotting should be put on very thinly, and two coats 
should always be given, the second one being a little beyond the 
actual knot itself. Washable water paint mixed with* a little red 
lead can be used for knotting. Another excellent method is to cut 
out the knots and fill in the holes with alabastine mixed very thick 
and smooth level the surface. This will not crack cor shrink and 
may be relied upon. When the very best work is required goy or 
silver leaf js sometimes employed. This is particularly the case with 
work under h^h-class enamel. 

Having given the method of painting white lead we may now 
consider the alternative methods. These may be divided under two 
heads:— 

1. Using difierent pigments in various coats. 

2. Using a mixkure of pigments. 
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As to the first it should be very carefully considered that it is not 
necessary to use the same paint throughout, and in the opinion of 
the writer it is ridiculous to do so, although it is a general custom. 
It surely •stands to reason tliat the final coat is the one Which 
resists the action of the weather, and those underneath do not 
require to be the same composition simply because they are not 
exposed. At the same time it is, of course, nex’essary to see that the 
pigmenta used do not adversely affect each other, and also that the 
condition of alternate sharp and round coats already referred to is 
strictly followed. 

For cheap work the first coat after the priming may be a washable 
water paint, and upon this can be used lithopone, with a final coat 
of zinc oxide to which has been added a little white copal varnish. 
This will make a thoroughly durable job and is very suitable for 
cottage work. Of course, the zinc oxide may be tinted to any 
colour desired, just exactly in the same wajj as white lead, with the 
additional advantage that the paint will be purer because the white 
of zinc oxide is whiter than lead. For a better job the first coat 
might be lithopone and on this two or three coats of zinc oxide, the 
final one bemg mixed as before with a little really good hard copal 
varnish. For higher class work the writer recommends zinc oxide 
throughout. The varnish, if mixed properly and not in excess 
(which* is likely to cause the paint to “ set up ” or become unduly 
stiff), will be found to greatly increase the durability. Here agaib 
any colour desired may be added. 

Coming now to the consideration of a mixture of pigments, it has 
been proved by a very large number of experiments, very carefully 
conducted in America, that a mixture of pigments ground together 
(not mixed in*the painter's can) gives a far more durable paint than 
any* single pigment used by itself. Perhaps the most striking 
example of this is in grinding white lead and zinc oxide together. 
Equal quantities of each or two-thirds of lead and one-third of zinc 
oxide gives a really splendid paint which will last far longer than 
either zinc oxide used by itself or lead used alone. The reason is 
that one pigment corrects the shortcomings of the other; thus, 
white lead is apt to “ chalk ” particularly when used on the sea 
shore. Zinc oxide under certain conditions will become very hard 
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and brittle. Here, then, is an instance where one pigment helps the 
other. Sometimes a little asbestine, which is a light form of 
asbestos, is added in a small proportion, and sometimes also a small 
quantity of an inert material, such as sulphate of barium, is also 
added. From 5 per cent, to 10 per cent., can be used with safety. 
In the C4ise of these ])aint mixtures they can be used throughout, 
or for the final coat only, as may bo desired. 

Worl'. Woodwork on the inside is quite frequently 
IMiinted in exactly the same manner as that which is exposed to 
the weather, excepting that raw oil is substituteil for boiled. In 
the writer’s opinion, however, litho|H)ne, which is so much cheaper 
than white lead, would give the same or even better results. The 
use of lithopone has also the advantage, as already pointed out, of 
being non-poisouous. The economy effected by its use is, at least, 
25 per cent, or even more on the cost of material. Here again 
the paint may be tinted to any desired colour. In bedchambers 
the custom is to finish in what is termed bastard flat,” that is 
to say, an egg-shell gloss which gives a very pretty effect. The 
custom of tinting the woodwork to accord with the prevailing 
colours in the wall paper has practically died out and nowadays 
white is employed to a very large extent, the cheapest form in 
the end being white enamelling, which is referred to on another 
page. Graining has to a great extent gone out of fashion, 
but bids fair to again become popular, its remarkable durability 
having rendered it very serviceable for certain positions, such as 
kitchens, etc. 

The question has often been asked the writer whether lithopone, 
such as Charlton white, when used inside, will be found really 
durable. The answer is emphatically “ Yes.” The paint properly 
mixed will last quite as long as white lead. 

J7afdi(>oods.r-Hardwoods such as oak are sometimes painted both 
when used inside and outside, but unless the wood is of inferior 
quality, it is a great pity not to bring out the beautiful grain which 
many varieties possess. • The same is true with other hardwoods. 
As a rule, it will be found necessary to stain the wood. This may be 
done in several ways’by using a water stain, a spirit stain, or mixing 
a stain with the VamisL In either case it will be found necessary 
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to fill the pores of the wood. This is done by means of what is 
known as a “ filler,” which is supplied in paste form by the varnish • 
and paint manufacturers, and is thinned down to the required 
consistency by adding turpentine. It is brushed on very vigorously, 
with a rough brush so as to force the filler into the open pores of the 
wood. After a little time, the superfluous filler is s(Taped and wiped 
off, the surface is glassquipered and the stain and varnish can then 
be applied. If there is any portion of the work which is sappy, 
it is well as a matter of precaution to give it a coat of light shellac 
varnish. A good outside oak varnish will last on this work for 
some considerable time. 

When used inside, oak is sometimes polished by hand in the same 
way as mahogany is polished by a French polisher, but if desired, 
varnish may be employed on inside work also. Recipes for stains 
arc not given here, as it will be found in practice that they can be 
purchased ready for use much cheaper th%ii they can be made by 
the painter. Mahogany, walnut, and bird's-eye maple should 
always be French polislied and Jiot vamished, as the effect is very 
iniich superior. In dealing with tops of talfles, choffoniers, etc., 
which are likely to beconic marked by glasses containing wine or 
spirits placed upon them, it is desirable to use a special varnish made 
for the purpose. This is a rubbing varnish of good quality, and 
properly applied, it will not mark at all. 

OoA— Oak is frequently fumed, that is, darkened by exposing -it 
to the action of strong ammonia fumes. This necessitates the use 
of a temporary box or very small room, in which the article to be 
fumed is placed. Those who have much fuming to do have a special 
box prepared for the purpose. The ammonia is placed in open 
saucers, the box is ma^g perfectly air-tight, when the fumes attack 
thsacid contained in the wood and cause it to become much darker. 
The longer the wood is left in the box the darker it becomes. In 
order to judge as to whether the desired colour has been produced it 
is usual to bore a hole through the box, to place iu it a peg of the 
same oak as that being treated, making it longer thau the thickness 
of the wood through wJ*ich it passes. By withdrawing this peg 
from time to time the depth of colour can be judged by the portion 
of it which was exposed inside the chamber. Sometimes a small 
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i;^dow is made in the box by which to view the fumed articles 
from time to time. 

Boiled linseed oil is often used on oak, mahogany, etc., and it 
confflderably enhances the beauty of the grain. Two or even three 
coats may be given, allowing sufficient time for each coat to become 
quite hard, and a very little liquid drier or gold snse may be added if 
it is desired to hasten the drying. Wood thus treated may be var- 
nished on top of the oil, if desired, when it will be found that one or 
two coats will be sufficient. If the wood is of a light variety it may 
be deepened in colour by the application of a suitable stabi. If the 
oak or other hardwood is of poor quality it is advisable to give it a 
coat of patent knotting or shellac varnish before applying the oil, 
so as to prevent suction and a consequent darkening of the paris. 

Portland Cetwcn/.—Portland cement when used outside cannot 
successfully be painted upon with oil paint until it has been exposed 
to the weather for at Iqast six months— twelve months is safer, but 
there is a method by which the oil painting may be proceeded with 
immediately, which is, by giving the fresh Portland cement two 
coats of sulphate of zinc (white vitriol) dissolved in equal weight of 
water. This method was discovered by Mr. McNichol, of Washing- 
ton, D.G. It has been largely used and is almost invariably successful. 
After a couple of days of the application of the second coat, oil paint 
may be used freely. Another method sometimes used is to apply 
two coats of alabastine. 

As to the paint which is best adapted for Portland cement a great 
deal of difference of opinion exists, but those well Versed in the 
subject believe that a mixture of 70 per cent, of white lead, 30 per 
cent, zinc oxide, ground together in about 80 per cent, of raw 
linseed oil and 20 per cent, of turpentine will yield a«paint which is 
very well'adapted for the purpose. In the last coat there should be 
90 per cent, pf raw linseed oil and 10 per cent, only of turpentine, 
and it is wcU to add one pint of good copal mixing varnish to each 
galloti of paint. In the actual application the paint should be well 
worked into the surface and each coat should be thoroughly dry 
before the application of another. Red lead is often added to the 
priming coat and plenty of thinners are used owing to the absorbent 
nature of the surface. 
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In making lepaiis on exterior work with Portland cement it is 
well to remember that new cement must be kept quite wet during ^ 
the rime it is sctriug. The author once had some repairs done in 
this ceu\pnt on a number of houses situated in a street which was 
built due west and east. The work was done in the heat of summer 
and it was found that on those houses facing south the cement 
crumbled away under the touch, while on the opposite side facing 
north the cement was in excellent condition. The explanation was 
that the moisture was drawn out by the hot sun before the cement 
had rime to set. 

There are now on the luarket special paints prepared for Porriand 
cement, one of the active ingredients being Chinese wood oil (j.v.) 
mixed in proper proportions. 

S/mcco.— T his is a term applied to any ordinary plaster or cement 
which is used to form the external surface ot a building ; hence 
Portland cement, which is sometimes used for this purpose, comes 
under the head. * 

The treatment of individual stucco work will depend upon the 
composition of which it is made, and this is not always easy to 
ascertain. If it is Portland cement, it may be painted upon shortly 
after it is set by applying a coat of sulphate of zinc or white vitriol, 
as explained under the head of “ Portland Cement.’’ If, however, 
it is ^f a different composition, the method usually followed is to 
use boiled oil with a little red lead in the fiiat coat only, and to 
follow on with a paint of ordinary composition. It is the first c^t 
that it is necessary to take great care with, and if this is sarisfactory, 
the remainder of the paint may be practically that used on wood- 
work. For the first coat about lbs. of red lead will be required 
to every 1 Qwt. of white load. Many stucco buildings are found in 
London and other lafge cities, and these should have a finishing 
coat of zinc oxide so as to prevent change of colour by the sulphur 
contained in the atmosphere. The usual plan ift to finish such 
buildings stone colour by mixing French yellow ochre and a little 
umber to white lead, or umber may be used without the ochre if 
desired. It is curious to note how frequently painters' complain of 
stucco houses which are repainted with white lead changing colour, 
and various reasons are asrigned, such as impure oil, bad turpentine, 
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etc. A case came before the author recently in which a row of 
houses was painted, finished with white lead in the manner described. 
One of them became much discoloured after a few weeks, and the 
decorator was greatly puzzled as to the reason. It might be mentioned 
that the houses were painted in November, about the worst time in 
the year for paintingoperationsin general, especially on outside work. 
Doubtless the explanation was, that a chimney was in close proxi- 
mity to the house in question, and that the smoke containing sulphur 
was blown down durbig the bad weather on that particular house, 
and that the sulphur contained attacked the white lead and caused 
the darkening alluded to. If zinc oxide is used for a final coat, and 
a little good varnish is mixed with it, there is no risk whatever of any 
change of colour. Even a better method is to finish in zinc oxide 
and then give a good coat of hard outside varnish. Although the 
expense is considerably added to, yet the durability will be found 
to fully justify it. 

Plaster.— The painting of plaster inside is not diificult if a good 
foundation can be provided. In old plaster work, there is often a 
good deal of patching, sometimes with different kinds of cement or 
plaster, and the result is that it is difficult to give a uniform 
finish. A coat of sulphate of zinc, however, will form a good 
ground, and three coats of oil colour may be applied over this 
when dry. 

If the plaster is new, and is to be distempered, it should have a 
coat of sulphate of zinc followed by a coat of oil paint mixed with 
very little turpentine, but plenty of oil When this is dry, it forms 
an admirable foundation upon which it is easy to brush distemper. 
When washable water paints or washable distempers are used, the 
same plan is followed, but sometimes it is necessary to size the walls 
if they are porous before applying the pamt. Special sizes 
made for the purpose 

Patent Plaster.— Several of the patent plasters, such as sirapite, 
adamant, etc., require a special treatment for painting. If they 
are left like ordinary plasters for a week or so before the paint or 
distemper is applied, it will bo found that the surface has become 
quite hard and smooth, being in fact, almost like a sheet of glass 
wd giving no key whatever to any paint or distemper that may be 
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bmslied upon it. The only successful way— and it is a simple one— 
to deal with these plasters or cements, is to apply a coat of sharp 
colour, t.c., one mixed with very little oil, plenty of turpentine, and a 
little gold sise ; but it is of the utmost importance that this be applied 
to the plaster before it is sot hard, indeed just as soon as tlm pilfer 
is sufficiently firm to withstand the 'pressure of the brush. It will dry 
as the plaster hardens, and form part of it, and it will give a key or 
grip to any paint or distemper which may afterwards be applied. 
It will be understood that it will be useless to apply the sharp colour 
several days, say a week, after the plaster has been put on. Should 
such a case have to be dealt with the only way is to roughen the 
surface of the plaster by means of coarse glass-imper. 

Iron. —A great difTcrence of opinion exists as to the best paint 
fur iron, and for many years a controveisy has been carried on 
between engineers, architects and painters on this subject, one set 
of men claiming that red lead is the only satisfactory paint for iron, 
others being equally positive in favour of (»&de of iron, while still 
others claim that graphite is the all-inqxtrtant paint for this purpose. 
The writer lias groat faith in both red lead and iron oxide, but when 
the iron is of an imjwrtant character he would prefer to use one of 
the special paints for application to iron that arc on the market. 
These are all composition paints, specially designed for the purpose, 
and altlfough they cost a little more than the red lead or the iron 
oxide they are well worth the additional expenditure. 

The first thing to be done in painting iron is to see that it is dry, 
and that all ftiill scale is removed, otherwise this is likely to detach 
itself later on, carrying the paint with it. It is absolutely essential 
to get a good job that all rust bo removed, because it has been found 
in practical experience that if paint be applied over rust the oxida- 
tion yill continue undenieath the paint film. It is of very great 
advantage if the ironwork has a coat of boiled oil or of red lead paint 
before it leaves the foundry, but where this cannot b^ done it is a 
great mistake to let the iron rust before painting as is customary. 
To clean the iron wire brushes are used in conjunction with scrapers 
or even rough chisels. These wire brushes are made^n various forms, 
as shown in the illustration (p. 143), and some are like large tooth- 
brushes, very useful for dealing with the smaller parts, while the 
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larger bruehes greatly fadlitate the removal of the rust from large 
surfaces. 

The very best way to clean iron is to use a sandblast, by which 
means it can be reduced to the state of polished silver, and if the 
}laint is applied to this it will adhere and prove exceedingly durable. 
Four coats should be given, the first mixed with red or orange lead, 
which gives a good foundation, aud the final coat should be a varnish 
paint. Messrs. Cushman and Gardner in a valuable book on the 
“ Corrosion of Iron ” give a number of recipes for paints for applica- 
tion to iron from which we extract the following 


White Paita. (1^ weight.) 


White lead 

. fi7 per cent. 

Zinc oxide. . . . * . 

. 20 

ID 

Asbestine 

. 3 

ID 

Calcium carbonate .... 

1 

. 10 

ID 

Chocolate Colour, 

Metallic brown, neutral 

. 90 

ID 

Willow charcoal .... 

. 5 

„ 

Zinc chromate 

. 5 


Red. 


• 

Bright red oxide free from acid or sulphur 

. 95 

n 

Zinc chromate 

. 5 

• 

>< 

Another Red. 

Bright red oxide .... 

. 65 

ID 

China clay . . . . * . 

.*15 

ID 

Bed lead 

. 15 

• 

ID 

Zinc chromate : . . . . 

. 5 

ID 

Bhch 

Willow charcoal and bone black . 

. 68 

II 

Zinc chromate ’ 

. 2 

II 

Inert pigment 

. 30 

II 
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Greehis. 

Zinc oxide. 

Sublimed white lead . 

Inert pif^ment . 

Zinc chromate . 

Prussian blue 
Medium chrome yellow 


(By weight.) 
45 per cent. 


15 

5 

5 


it 


5 


it 


White. 


Zinc oxide 

. m 

»» 

(’orroded or sublimed white lead . 

. 30 

II 

Aal)e8t()S 

. 10 

II 

Wire Feme Paint. 

Natural bright iron oxide . 

. C5 

II 

Silica 

. 20 

II 

Eedleed * 

. 5 

II 

Willow charcoal .... 

. 5 

II 

Zinc chromate 

. 5 

II 


' Referriug to the last-mentioned Messrs. Cushman and Gardner 
say : Ground in oil alone this paint would afford a good protection 
to wire ,* but when ground in a vehicle of the following nature it 
would prove of even more value : boiled linseed oil. 23 per cent. 
raw linseed oil, 45 per cent. ; Kauri varnish, 20 per cent. ; turpen- 
tine drier, IF per cent.” 

It will be observed that red lead is used in these recipes very 
sparingly, and also that sine oxide aud notably zinc chromate are 
favourites for use on iron. 

lupTepainting iron the same process as that described is followed, 
wire brushes being employed as before. Unless the work is in a 
very bad condition it will not be necessary to give it*a coat of red 
lead, but ordinary paint mixed with hard varnish will produce a 
satisfactory result. It mav be mentioned that sometimes the use 
of red lead is objected to by reason of the fact thabit sets so quickly 
in the painter’s pot. In such a case, orange lead, which is a very 
aiinilar pigment, may be used instead. 
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In preparing the paintwork on iron bridges and other parts of 
railways, etc., it is olten found necessary to use special tools worked ■ 
by electricity. These may be described as consistmg of a chisel and 
hammer combined, and by their use rapid taps are made and the 
loose scale quickly detached. 

Mr. J. Cruickshank Smith, B.Sc., F.fsS., in a paper read before 
the Paint and Varnish Society on the “ Protection of Constructional 
Iron and Steel,” gave the foUoimg fundamental axioms in connec- 
tion with the preparation and application of protective paints for 
iron and steel 

** As to the paint— (1) The particles of the pigment should be 
reduced to the smallest possible size, and should be packed as 
closely as possible in the paint him. 

(2) There should be absolute perfection in the incorporation of 
the vehicle with the pigment. 

“ (3) The pigment and the vehicle should be properly propo^ 
tioned, it being always borne in mind that the pigment is the real 
protective (t.e., moisture-resisting) agent, while the vehicle binds 
the pigment and enables it to be spread uniformly over the surface. 

** (4) The proportion of volatile constituents should be reduced 
to a mmimum. 

** (5) Moisture should be absent from the paint, as also should 
materials capable of yielding water as a product of partial decom- 
^ position. 

” (C) Acid and materials capable of ^ving rise to acid should be 
absent. 

“ (7) The first, or priming coat, is of great importance and should 
partake of the nature of a ' filler.’ In this coat the pigment and 
the vehicle should be most carefully selected and proportioned, as 
on it much of the efficiency of the succeeding coats depends. • 

“ As to the surface— (1) The surface should be perfectly clean • 
and, free from moisture, rust, mill-scale and grease. 

“ (2) Not only should all ordinary surfaces be painted, but special 
attention should be given to bolts, rivets, nuts, ends of plates and 
girders, and all flan^ or angles which have to be bolted together 
in order that tl^e paint may form an insulating coating. The 
condition of ‘ metal-to-metal * will certainly induce corrosion. 
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“As to the film— (1) The drying of the film should proceed 
uniformly throughout its whole depth. 

(2) Change in volume during and after drying should be reduced 
to a minim unp. 

“ (3) The film will form an efficient protector in strict relation fb 
the time during which it is impervious to moisture.” 

Dr. J. Newton Friend, who has closely investigated the subject 
of painting iron and steel, gave the two following important facts 
as a result : - 

(1) The surface of a {)aint film on iron or steel does not always 
give a correct idea of the extent of the corrosion beneath. 

(2) The addition of a small quantity of paraffin wax to linseed 
oil greatly enhances its protection factor. 

Bituminous paints have much to recommend them for the pro- 
tection of iron, provided that they do not lose their elasticity and 
gloss on exposure. The author has examined many difierent 
exposure tests made with various special pahits on iron, and has 
found that only about one-third of them stand for any length of 
time. There is an opportunity here for the engineer, architect, 
etc., to make tests for himself. Small pieces of sheet iron, say 
"6 inches by 4 inches can easily be obtained, and these, painted, are 
expose.d, say, outside his office window. Each paint should be 
applied with a different clean brush or fitch. A record should be 
made by examining the different specimens periodically. 

* Iron, Special Paints fob. 

The following brief list of special paints intended for application 
to iron, to aid«iu its preservation, is not meant to be ex^ustive. 
Ther^are doubtless man^ other special materials which might be 
strongly reconunended. Those mentioned below the author is more 
or less well acquainted with, and they can be recommended as good 
paints of their respective kinds. 

(TrisoL— Experiments conducted by the author show that this is 
an excellent paint when used as a rust preventative for iron, steel, 
etc. It is non-poisonous, and very durable. It is easily flowed on 
and dries with a hard, firm coat. For many purposes it takes the 



H 


COMMERCIAL PAINTS AND PAINTING 


place of red lead paint, and the cost per hundred square yards works 
out at from 5s. 5d. to 58. 8d., as against Ss. Id. to Ss. 3d. for red lead. 
When used on ironwork, galvanised iron, etc., it is necessary to thin 
with turpentine to the required consistency. . 

* SilicorGraphUe Paint — Tins paint has been used successfully 
on many important buildings, some of them, such as (Sharing Cross 
Station Hoof, Cannon Street Station Roof, being very trying to the 
life of any paint. It is supplied in the natural colour, a dark grey, 
but may be had also in black, suitable for steel, smoke-stacks, 
border fronts, ornamental ironwork, ami surfaces subjected to 
sulphurous fumes. It is also made in olive green and dark red. In 
cases where it is desired to finish with a light colour, a light paint 
may be applied over the silica graphite paint. 

Black Cotnposition. -This is a substitute of Brunswick black, 
which resists heat and gives a good surface. It costs only Is. 3d. 
per gallon, and is only suitable for cheap work. 

Ferrubron This is non-poisonous, made on a base of steel- 

grey metallic powder. It covers well, and is economical in use. 

Ferrodor Painf.— Ferrodor paint is unaffected by salt spray or 
ordinary chemical or atmospheric conditions, and has been largely 
used, therefore, for painting bridges and ironwork on the seashore 
and in other positions. It has been employed in many parts of the 
world with considerable success, and may be said to be suitable for 
bridges, structures of iron or steel, gasworks, piers and harbours, 
roofs, shipworks, etc. For the last-named purpose it has been used 
by the North German Lloyd Co. for some time past.* The natural * 
colour of the paint is dark steel grey, having a brilliant metallic 
effect. The elasticity of the paint itself when dry is readily demon- 
strated by coating a sheet of zinc with Ferrodor paint, and then 
dissolving the zinc in a bath of sulphuric acid solution, which Jeaves 
the film of paint by itself. This paint is made in a variely of pleasing 
colours. 

The foregoing relates to “ Ferrodor paint.” Under the name . 
“ Ferrodor,” the natural metallic powder is supplied, which contains 
about 95 per cent, of rustless peroxide of iron. It may, thereforoi 
be employed with safety as the best paint to be used upon iron and 
st^l structures of - all kinds. Intense heat or cold has no effect 
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^pon it, neither has salt, soft, hard, or distilled water. It also 
withstands acids, alkalies, etc. 

Brigg's Bituminous Enamds and Solutions.— There is much to be 
said in favour of these paints applied to iron, which are made on a 
base of bitumen. If the medium is a good one they are found tb 
last a considerable time. The above solution has been used on many 
important works, including the celebrated Forth Bridge. 


Steel. Mr. J. W. Laurie, in a pa|)er read by him before the Eighth 
Intcmatioiial (Wgress of Applied (^hemistry, gave the result of some 
interesting experiments he made with a view of ascertaining the 
durability of different paints when applied t-o steel. Without 
mentioning the details of these tests, it may be stated that the five 
paints which proved -themselves most durable were, in the order 
named 

1. lied chromate of lead. 

2. Sublimed lead. 


3. Kedlead 

4. Zinc chromate 



5. Corroded white lead, showed up very badly. 

Copper.- This may be painted by using a coat of good water paint 


as a priming coat, but oil paint should never be applied to the metal 


direct. Sometimes the surface of the copper is roughened to give a 


key. When it is desired to give copper an antique appearance, 
such, for example, as when it is used on a roof which is exposed to 
view, or for flashings in bay windows and balconies, a solution of 
citric acid or oxalic acid should be given. This will be found to be 
' effective and tc; produce an oxidising effect fairly quickly. Another 
method is to use one part per weight of sal ammoniac, three parts 
per weight of tartaric acid, nine parts of common salt dissolved in 
fifteen parts of boiling water, to which solution while ^ill hot eight 
parts by weight of solution of copper nitrate are added. 

Galvanized Iron.— Ordinary corrugated iron, so largely used for 
temporary churches, school-rooms, sheds and workshops, is, of 
oouTse, covered with the metal zinc which is applied by merely 
dipping the iron sheet into the molten metal. This zinc folly 
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pi^tects the iron beneath from oxidisation, and should last at least 
two years or even longer. If, however, it becomes partially detached ; 
it is often necessary to apply paint, and this is first, often a big 
undertaking where there is a large quantity to be done. The plan 
dften followed is to use the paint contained in what the painters call 
the “ smudge pot," which means all the waste paint left over from 
various jobs ground together. This, however, is not desirable, 
because the labour involved justihes the use of a much better paint. 
The author has found that the best means of dealing with a case like 
that mentioned is to apply a good round coat of first-class washable 
water paint, and when this is dry to jjaint upon it oil paint in the 
ordinary way. The distemper adheres closely to the zinc, and forms 
an excellent undercoat for the oil paint. 

A good mordant or primer under oil paint for galvanized iron is 
to apply a solution of two ounces each of copper chloride, copper 
nitrate and sal ammoniac, dissolved in one gallon of .water in a glass 
or earthenware vessel' (not metal) and to add two ounces 6f hydro- 
chloric acid. 

Under the head of “ Specif Paints ” will be found descriptions 
of several mixtures patented andr otherwise which are prepared for 
application to galvanized iron. 

Z»nc.— Although some painters think it sufficient to roughen the 
surface of metal zinc before it is to be painted by means of glass 
paper, and then give a coat of water paint as a primer, a much bettor 
plan is to use the following mixture Dissolve equal parts of 
nitrate of copper, sal ammoniac and commercial hydrochloric acid 
in water ; brurii this fluid over the zinc and after twenty-four hours 
it will be found to be dry and will take paint. 

Another method is as follows -Into some hydi^ochloric acid of 
full strength, drop small pieces of zin(f, which will be found to 
effervesce. When the effervescence ceases, add an equal quantity 
of water, and with a sponge tied to a stick wash over every part of 
the surface to be painted. This will take off grease, and when dry 
it may be painted upon with safety. 

BoaU. — Thei^ are various special paints made for boats and 
yachts The best the author has come across is made from a mixture 
of zinc oxide and* white lead in the proportions of about one-third 
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of the former to two-thirds of the latter, these being ground together 
in oil in a proper paint mill, and afterwards carefully strained. This 
paint is improved if a little varnish, which will resist the action of 
water, js added. Paint made in this way will withstand the actipn 
of alternate wet and dry conditions very well indeed. In a series 
of tests conducted some twenty-five years since the paint mentioned 
was proved to be.niore suitable and more durable than any other. 

SmfmvH. -In repainting a boat it is first nccesaar\^ to either 
remove the whole of the old paint in cases where it is blistered or 
much discoloured, or to rub down to a smooth surface with pumice 
stone and water if in a fair condition. Tliis is best done by usiuf 
one of the paint removers ■I’cferred to elsewhere. 

Lead. -This metal is very rarely painted, but occasionally from a 
de.corative point of view it becomes necessary. Provided that the 
lead is clean and free from grease it may be painted upon in the 
ordinary manner, excepting that tJie first or priming coat will, of 
course, not retpiire so much oil as if it were appticd to more absorbent 
wood. 

Cantm.-— It is sometimes necessary to paint canvas, as, for 
example, when it is stretched over a frame to form a partition, 
although nowadays compo board or its eiiuivalent is more freipiently 
used for that jiurposc. In pabiting canvas it is necessar}'^ to give two 
coats of'size to which has been added a small quantity of alum. 
When this is dry ordinary paint is used with very little driers in 
first coat, and great care must be taken that the paint is not too 
thin, and thsl^ it is well rubbed into the interstices of the canvas. 
The remaining coats may be applied in the same manner as to wood, 
and of course any colour desired may be added. 

Steam Pipes mid RadiaUns—hi order to resist the heat of steam, 
etc., steam pipes and radiators cannot be painted with ordinary 
oil paint, as it would be soon destroyed. Aluminium paint, whidi 
dries with a silver-like finish and does not tarnish, should bo used, 
but care must be taken to select the variety which is specially made 
to resist a high heat. The underneath coats m^ be white lead 
mixed with baking Japan and gold size, but no oihuhould be used 
excepting that contained in the ground white lead. The inequalitieB 
in the castings should be filled up with hard stopping, specially made 
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foi the purpose. Sometimes ** gold paint/’ t.e., powdered bronze 
mixed with a suitable medium, is employed, and as the bronze is 
supplied in a variety of colours, some pretty effects may be produced 
if desired. Ordinary paint may be employed provided that it is 
mixed with a little baking Japan with no oil. The final coat in this 
case should be a baking varnish, by which is meant one which is 
made of such materials that on the application of a high heat it 
bpijomes very hard. Such varnishes or Japans are used on iron 
baths, iron mantelpieces, and other metal work which is “ stoved,’ 
that is, baked in a very hot oven. 

iSAtps.— The method of painting ships on the inside docs not differ 
materially from that followed in house painting, but in both cases 
it of course varies considerably according to the class of vessel or 
house as the case may be. Li a first-class liner, natural wood, 
highly polished, white or coloured enamels are the rule, while on 
smaller vessels ordinary paint is usually considered good enough 
for the purpose. There is one point to which attention should be 
particularly directed, and that is the finish given to the sheet iron 
work, which is so largely employed on board ship for separating the 
rooms, bunks, etc. If these were painted in the ordinaiy manner it 
would bo found that the surface being cold would have the effect of 
causing the moisture to condense on the cold surface and to run 
down in unsightly streaks. To prevent this a very thick coat of oil 
^ paint is given, and while it is still wet, powdered cork is thrown on 
the surface in generous quantities, in fact as much is applied as will 
stick. When this is dry, it is painted or distempered in the usual 
manner. 

A much better plan, however, is to use cork cut into sheets which 
are affixed to the iron, and practically insulate it. Compressed 
cork is now supplied for this and many other purposes. It is 
composed of granulated cork united under great pressure by means’ 
' of a special waterproof liquid much stronger and better than ordinary 
cork, although it is cheaper. Sometimes parts of a building, such 
’ as metal work in a roof which is exposed inside, cause a good deal of 
trouble by the«moiBture condensing upon it. This may be dealt 
with in the manner abeady suggested by using compressed cork. 

When we come to the outside or exp<^ portion of the ship the 
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question of painting is an entirely diSerent matter. In a Rrst-dass 
liner paint of the best quality is usually employed, but in vessels of 
lower grade very cheap paints are often used, and this is renewed 
very frequently. The question of labour is under such circumstances 
of little impoi-tance, as the sailors do the painting when not other- 
wise engaged. Then the absence of smoke should be noted. The 
che^p paints wojir away (piickly, but are soon renewed. A good 
dejil of very poor paint is used on the minor vessels. 

The metal work on board shipis frequently jminted with aluminium 
))aint on a white ground. The author has seen this class of paint of 
such inferior quality used on a certain line of ships that it had to be 
renewed QVQTy voyage. If the best quality is selected it should 
last for a considerable, length of time. 

In the above remarks we have not dealt with the paint which is 
applied outside of the ship below water-mark. These paints are 
usually termed shi|)s' bottom compositions, or anti-fouling paints. 
They vary cmisiderablv in composition but Inostly contain arsenic 
or other material which is destructive of animal life. Many firms 
make a speciality of this class of paints, and it has been found that 
special compositions arc necessary for ships sailing in different 
waters ; for instance, those going to the tropics, where animal and 
vegetable life (juickly mature, require a more poisonous composition 
than these sai I ing in the more temperate climates. Tramp steamers, 
or those sailing from place to place practically all over the world, aro^ 
usually coated with a composition which may be regarded as of 
normal or iiAdium ingredients. 

Carts and Barrows- -The best paint for application to barrows and 
small carts is red lead. Care must be taken to give a coat of varnish 
as a finish. I{ desired, a little black may be added to change the 
colour. A good many barrows and such like articles are painted by 
the dipping process, and in that case red lead is too heavy a 
material to use, as it quickly settles in the tank. 

' Machinery.— O tgj palT'.t made by mixing white lead and black is 
sometimes used for painting machinery, but it is not suitable, as the 
paint must be of a nature that will resist the action of the oil, which 
is certain to come upon it from the bearings. Many special machinery 
paints are made possessing this property, and they are strongly 
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recommended for use. The parts of the machine must first be 
thoroughly cleaned, then an iron filler ” should bo carefully used 
to bring all inequalities to a perfectly level surface, care being 
ta,l<en to squeeze the tiller in all impressions, so as to fill up the 
holes. If ordinary paint is used it should be mixed with varnish, 
or a eoat of varnish be given. Metallic zinc grey (ff.v.) is sometimes 
used for machinery. The first coats of parts of machines are often 
done by the dipping process, which is described elsewhere. The iron 
filler above referred tt) can be purchased ready made, or it can be 
composed of fine silica and whiting (about half as much whiting as 
silica), adding a little black. This is ground in equal quantities 
with good Japan and boiled linseed oil. 

Brewer ka. -It might not at first sight be thought that any special 
|)aint would be recpiired for use in breweries, yet as a matter of fact 
malted liquors are very susceptible to certain odours, and hence the 
greatest care must be taken in selecting paints for this purpose. 
Dr. Maximilian Toeh, m his very practical work, “ The (hemistry of 
Mixed Paints,” deals with the subject at some length. Ho says : 

** The materials which do not affect malted liquors in any degree are 
the linseed oil paints, the turpentine varnishes, the benzine and 
naphtha paints, and the alcohol varnishes. Turpentine is absorbed 
to a very small degree by malted liquors, but without any deleterious 
effect. Benzine and naphtha, particularly the benzine of 02 degrees 
gravity, is not absorbed at all, and most gum resins are particularly 
suited for breweries. The resins which should not be used in any 
brewery are those of the pine tar variety or of the c.oal*tar and pitch 
class. The enamels used in breweries for decorative and preserva- 
tive purposes are nearly all harmless, there being only one harmful 
sample that ever came to the author’s notice, and that contained a 
small amount of acetate of amyl.” 

Dr. Toch recommends that a black waterproof paint be used on * 
the< walls and the ceilings of the fermentation rooms, so that the 
growth of any mould wpuld at once be noticed, the first growth of a 
mould such as mycelium being always white. He strongly depre- 
cates the use of paint containing tar or amyl acetate, high grade 
gum dissolved in bisulphide of carbon and cold water paints, the 
first and second named because of the objectionable smell, and the 
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last bccausp it affords a uursery for the production of mould owing 
to the casein contained. 

Floorii. - In finishing onlinary floors, which are not to receive a 
covering, such as linoleum, a stain spirit varnish is fre(juently used, 
but this possesses very little resistance to wear. A much better pfan 
is to first give a coat of bleached knotting followed by two coats of 
floor varnish. If the floor is to be stained a coat of linseed oil and 
turpentine should be first given to the raw wood. This will hold 
up the stain and prevent any {)arts becoming dark. There should 
be more turpentine than oil, and the mixture should be well brushed 
into the pores of the wood. This should be followed by a coat of 
stain and finished with oiic or two coats of floor varnish. 

In finishing oak or other hanlw(M)ds a different process is followed, 
namely, that of first applying a hardwood filler. This is thinned 
with turpentine anr) nibbed with a brush into the pores of the wood. 
The superfluous filler is then scraped off, and one coat of knotting 
is given followed by two coats of floor varniih. In this work it is 
sometimes deemed desirable to rub to a dull finish by means of 
powdered pumice stone and wator, which gives a very pleasing 
effect. 

Although paints are not much used in this country on floors, 
preference being given to stauis, used either with a varnish or wax 
finish they arc very useful for certain positions, as for example, 
schoolrooms, passage-ways, public halls, etc. Dr. Toch, in the^ 
work already quoted, says : ‘‘ It is quite true, that in former years 
floor paints vfere good linseed oil paints which dried in from twenty- 
four to forty-eight hours. The film was never hard, and owing to 
the large amount of linseed oil used in the manufacture of these 
paints they wore very badly. The present practice is to combine 
for flqor paints the inert pigments and hard-drying varnishes. A 
floor paint should dry sufficiently hard over night so as to show no 
scratch or heel murk in the morning. For the lighter shades, 
including the grey paints, lithopone forms an ideal pigment and 
China wood oil answers the purpose of a vehicle far better than 
linseed oil. A resin varnish cooked with China wood oil which has 
been properly neutralized gives a tough, elastic, and waterproof 
film on the floor which cannot be obtained by the use of the old- 
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fashioned varnishes, if the time of drying be taken into considera- 
tion.” It should be added that floor paints are made ready for use, 
although their sale is very limited. 

7*tne, natural finish o/.— Occasionally it is found desirable, princi- 
pally for economical reasons, to finish ordinary pine with a natural 
finish, i.e., not to paint but to stain and varnish it. A familiar 
instance will be a corrugated iron church fitted on the inside with 
match-lining of pine, where three or four coats of paint would be 
too expensive. The method followed is : -(live the wood two coats 
of size, with jjerhaps a little stain, and then varnish. The knots 
should be previously treated with the lighti^st shellac varnish or 
knotting, as otherwise they will darken and spoil the appearance of 
the work. Although size is used to a considerable extent one way 
and another in painting operations, it is not a reliable article, 
princijially because it is affected so materially by the humidity in 
the atmosphere. A better material is what is kuo^ii as ” li(|uid 
filler.” This is a sort of varnish to which has been added some 
material which will fill up the pores of the wood, and Jiencc give a 
level surface, to which a final coat of varnish may be applied. The 
filling material is usually cornflour, but bi the best varieties silex or 
finely powdered silica is used. Where time and money are of very 
great importance a material may be used composed of stain filler 
and varnish combined. This, however, will require a satin coat of 
. varnish over to produce a good result, 
i When liquid filler is employed it is unnecessary to use size, as 
the filling material contained answers the same purpose. Some- 
times li(iuid filler and stam combined are used, and where great 
ecohomy is necessary, the work may be finished with two coats, 
namely the first stain and liquid filler and the last coht good church 
oak. 

Brickwork.— It is somewhat remarkable that although brickwork 
in the United States and Canada is very frequently painted, yet in 
this country it is rarely treated in that manner. The very best 
pressed bricks do not require the application of paint, but those 
of a more absorbent nature are greatly improved if paint is 
applied. The improvement consists principally in the fact that 
the rain is excluded. It is possibly because the very absorbent 
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bricks use up so much paint that the method is not more usually 
followed. 

The first thing to be done in painting brickwork is to rake out 
the mortar joints. A thick coat of paint mixed with plenty of oil 
should then be given, and a second coat if necessaiy, b^use some 
bricks will take up the oil almost like a sponge. The next tMng to 
be done is to stop the joints and all inequalities with hard stopping, 
as described elsewhere. This must be used freely in order to 
obtain as level a surface as is practicable. The oil in the stopping 
will not be absorbed provided that the coat or coats of paint under- 
neath have been of the correct composition. When the stopping is 
fairly hard a good “ round ” coat of paint should be given, then a 
third and even a fouilh, taking care to have alternate sharp and 
oily coats as is usual in all painted work. The finishin g coat may 
be either oily or flat as the case may require ; but if the latter is 
preferred, because the oil coat shows up the inequalities, it must be 
not a flat coat in the ordinary sense, but one which has a fair pro- 
portion of oil in order to bind the materials together, and upon this 
must be dusted ground brickdust, if a yellow finish is required, or 
dry oxide of iron if a red finish is wanted. An even better method 
is to use for the final coat the special paints made for application 
to brick. These are bound with suitable material and dry hard 
without gloss. They may be had in several different .colours. 

When the wall is finished in the manner described it is then 
necessary to rule in lines representing the joints of the brick. This* 
may be dona by means of a straight-edge, and a workman who is a 
good liner, i.e., one who can strike a straight and firm line, can do 
the work very expeditiously. The straight-edge is marked with 
spaces 9 inche^ and 4| inches to represent the stretchers and headers, 
and the upright joints are drawn by hand without guidance, and 
without much difficulty. If desired, of course, the straight-edge 
may be used vertically for the same purpose. Special brushes not 
unlike a large tooth-bnish are made for the purpose of lining in the 
joints, which may be either white, black, or coloured, as may be 
desired. 

Not infrequently one comes across arches which present a very 
dilapidated appearance owing to poor mortar having been used in' 



104 


rOMMEimiAL PAINTS AND PAINTING 


their construction, or sometimes from the fact that the bricks 
composing the arch, being “ rubbers,” are too soft to withstand the 
weather. In such a case these arches may be suc(‘.CBsfully treated 
in the manner described, without it being necessary to paint the 
whole of the wall. The finish, of course, should accoid with that 
of the surrounding brickwork. 

Blackhoardif.—ln the erection of schools, tecbiicai colleges, etc., 
it is often desired to finish ofi a portion of a plastered wall to form a 
blackboard which may be written or drawn upon with chalk. 
Although there are many compositions sold for the pur^iose, such as 
Ripolin slate-preparations, made in various colours, painters (juite 
frequently mix their own paints. If on plaster, all cracks and holes 
should be stopped with plaster of Paris, mixed to a thick consistency 
with the addition of u little blue paiixt, and when quite dry, the work 
should be sand-papered until smooth. The next operation is to 
hang white blank wall paper over the surface, taking care to butt the 
joints, if any, and to rub out all blisters. When dry the paper is 
primed vnth oil paint and afterwards rubbed down with fine steel 
wool or glass i^aper. Two coats of blackboard slating are then 
applied, such, for instance, as made with one gallon of alcohol added 
to one pint of liquid shellac, half a pint of ivory droj) black in 
tui*pentine, five ounces of powdered emery, and two omiccs of 
ultramarine blue, or equal parts of powdered pumice stone ^nd red 
lead ground to a paste in a mixture of turpentine and varnish 
may be used. A little lump black is added to produce the dark 
colour, and the mixture is then thumed with turpentine, added in 
sufficient quantity to make the colour dry perfectly flat. If 
the surface to be treated is new wood it should be first primed 
with oil paint, after which two or more coats of slating should be 
applied. 

Tea^.— This wood, which is so largely used in railway carrihges, 
for shop fronts, and on vessels, requires a special treatment. It 
should first be given a coat of special teak varnish, which fills up the 
pores of the wood. Sometimes two coats of this may be uecessary, 
'so as to stop absorption of moisture. The finish should be two coats 
of good elastic carriage varnish, or the last coat may be a special 
varnish made fof teak which may be obtained. It is advisable to 
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paint the back of all teak wood, wherever placed, with two coats of 
oil paint so as to keep out moisture from this source. 

Factories and Workshops.— The. Factory and Workshop Act of 
1901 renders it compulsoiy on the occupier to cause the inside of 
such buildings to be lime-washed at least every fourteen months. 
Washable water paints are sometimes used for the purpose, and 
then, of course, do not require to be so frequently renewed. On 
July 1st, 1911, the Secretary of State made the following 
order 

“ In pursuance of section 1 (4) of the Factory and Workshop Act, 
1901 I hereby grant to all factories and parts of factories which 
have been painted with at least two coats of a washable water paint 
as defined below, and arc rejuunted with at least one coat of such 
paint onco in every three years, a special exception that the provi- 
sions in Bub-8ection‘(‘^) of the said section with respect to limewashing 
shall not apply thereto. Provided— 

“ (1) That the paint shall be washed at least once in every 
fourteen months. 

** (2) That the name of the paint used and the name and address 
of the makers of the paint, together with a certificate, in the form 
shown in the schedule hereto, from the makers of the paint, and the 
date of the original painting and of each washing and repainting 
shall b» entered in or attached to the General Jiegistef : 

“ (3) That nothing in this order shall be taken to affect the^ 
obligation of keeping the factory in a cleanly state, as prescribed by 
sub-section of the said section ; 

“ (4) That if it appear to an inspector that any part of a factory 
to which the exception applies is not in a cleanly state, he may, by 
written notice, require the occupier to limewash, wash, or paint the 
same ; and in the event of the occupier failing to comply with such 
requisitions within two months from the date of the notice, the 
special exception shall cease to apply to such part of a factory. 

“ In this order a washable water paint means a washable paint 
which when finished for use contains — 

“ (i.) At least half its weight of solid pigment containing not less 
than twenty-five parts by wdght of zinc sulphide as zinc white 
(lithopone) in each hundr^ parts by weight of solid pigment ; 
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" (ii.) At least ten parts by weight of oil and varnish to each 
hundred parts by weight of solid pigment.” 

It should be added that some makers of washable paints in which 
lithppone is not used take a strong objection to the wording of this 
order. 

PUch Pine.— As this wood is of a resinous character it is not 
desirable to treat it with water stain. Hlither spirit or oil stain 
should be used in preference— the former if the work is to be hurried, 
but if time permits oil stain should be used. Equal quantities of 
both oil and turpentine should be mixed with the necessary co]ou^ 
ing matter, and a little liquid drier. This should be given three 
days for hardening, and may then be wax polished without diffi- 
culty. If the pitch pine forms part of a floor it should be twice wax 
polished, being rubbed down with No. 1 glass paper between the 
coats. The wax for the finish should be applied by an orduiary 
pound brush and allowed to dry. An ordinary soft scnibbing 
brush may then be i&ed for the polishing, followed by a brisk 
rubbing with scrim cloth rolled round the brush, and flilally a soft 
calico to give a finishing light rub. Weighted brushes are also 
made for the purpose, or there are special brushes to be had which 
may be fixed to the feet of the operator. This is the method largely 
followed on the Continent. 

In the manufacture and storage of coal gas Various 
fumes are given of! which have a serious effect on any paint con- 
taining lead. For example, sulphurous and ammoniacal fumes 
cause white le.ad to become a dirty brown or black. Some years ago 
the owner of a considerable number of small houses built close to 
a South London gasworks sued the gas company because paint on 
the property mentioned was greatly discoloured. Poubtless this 
paint was lead, and the result was only a natural one. Faiq); for 
gasometers and for all work within reach of the fumes given off 
should be of a special character, and contain a proportion of inert 
materials, but certainly not lead. 

Antimony paint is largely used for this purpose as it resists the 
fumes and remains white. 

Zinc oxide or an enamel made with a einc oxide base is often used 
mort successfully; * • 
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Seaside.— Vaint, especially when it is made of white lead, is soon 
affected adversely by the action of sea air. The linseed oil con- 
tained in the paint seems under such conditions to lose its binding 
properties, •and to become “chalky,” ?.g., it quickly reaches a 
condition when it will come off on the hand rubbed over it almost 
like improperly bound whitewash, if a piece of black cloth be 
rubbed over the surface, white shows on it. The paint which 
experience has proved the most durable for woodwork at the, seaside 
is zinc oxide for a dnisliing coat, and if a little good varnish is added 
it is a distinct advantage. A mixture of zinc oxide and white lead 
in equal pro]K>Ttions is sometimes used with success, but it is 
probable that antimony paint (oxide) would also prove serviceable. 

Chemical H'of/s, Laboratories and Lamtories.- White lead should 
on no account be used in these situations, as it is sure to be affected 
by the fumes wliicli mure or less abound in such places. A paint 
free from hiad, such as is recommended for use under the head of 
“ Gasometers,” should be employed instead ‘although zinc oxide is 
frecjuently used with complete success. 

Feitinq Ihwn.- -This process consists of nibbing a varnished or 
painted surface with finely powdered pumice stone and water, a pad 
of felt being used for the purpose. Previous to commencing the 
operation of felting down, it must be seen that the varnished surface 
to be treated is thoroughly hard and free from specks. Unless this 
is the case, the pumice powder is liable to go into the* varnish and, 
bury itself os it were. If there are n n y specks they are very likely 
to show up on the finished work. Tl c materials required are finely 
ground pumice powder, water, and a piece of thick felt, a sponge, 
and a chamois leather. Very frequently, instead of a plain piece of 
felt, a specially made pad, such as that shown in Figure 32, is used. 
Witlk the pumice in a saucer, and the water at hand, the work is 
begun by moistening the felt pad ivith water, dipping into the 
powder BO that some of that material adheres. The work is then 
rubbed lightly and continued until the surface is uniformly dull in 
appearance. To ascertain when this stage has been reached it is 
necessary to sponge the rubbed parts with water from time to time 
during the process. A large surface is usually rubbed in a circular 
direction, but it may be necessary to rub simply up and down in 
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other cases. When the felting is finished, the surface should be 
thoroughly washed with a sponge, using a brush as well if necessary, 
and then it should be dri^ with a chamois leather. Great care 
must be taken not to rub one place more tlian another, and to keep 
the powder and surface free from grit likely to scrape the varnish 
when rubbing. Unless the washing oi! is done with great care some 
little portions of tlie powdered pumice may be left behind, which 
will adversely affect any coat of varnish afterwards applied. 

Stainmj Wood- -(Exterior). -There are a variety of ways of finish- 
ing wood exposed to the weather. K it is oak the best method is 
probably to give two or more coats of linseed oil to which has 
been added a little turpentine. Kne or similar soft wood may bo 
stained very economically by using such material as “ Uarbolineura 
Avenarius ” or “ Solignum.” Both these materials may be var- 
nished, if desired, with special vaniish supplied for the purpose. A 
material named “ Mykantin ” has just been introduced by Messrs. 
Meister, Lucius and Bfiining and bids fair to be a success. Under 
the head of “ Specifications will be noted that stain* added to 
benzene and raw linseed oil may be used for this purpose. Benzene 
in this case takes the place of turpentine but it Iim the advantage of 
penetrating farther into the wood carrying the stain with it and 
therefore gives a better protection against decay. In half-timber 
work this metHod may be followed with safety. * 

^ Wax Perhaps the most pleasing manner in which to 

finish hardwood such as walnut, furniture, or fioors, is to give a 
thorough polishing in wax. Beeswax is used for the jflirpose, and 
this is shredded into a pan and molted gradually over the fire. 
Turpentine should be added in a sufficient quantity until the wax is 
to the consistency of soft butter in hot weather. It should be allowed 
to cool, and then should be applied with a brush, allowed to^ry, 
and rubbed vigorously with a coarse piece of canvas or even with an 
ordinary scrubbing brush, and finally with soft woollen or cotton 
cloth until a polish is obtained. A second coat of wax should then 
be applied and the surface, again polished until a satisfactory result 
is obtained. A preparation containing wax polish may be obtained 
which is claimed to have advantages over the home-n^e material. 

Coburing Puflyr*-Many painters neglect to colour their putty, 
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although it is a very easy matter to get it approximately the colour 
required in the second and third coats. If the work is white or 
cream it does not of course require to be coloured. Tti other cases 
a little oil* colour of a refjuired tint may be added to the pvL^tj 
with advantage and should be well incorporated with it. If 
the putty is very oily and soft dry colour may be used, although 
this is not reoommende.d. 

RpmomJ of Tar.- If a surface such as a fence has been tarred, it 
is practically an iini)0S8ibility to remove the tar, but in many cases 
tar has become smeared over a surface which it is desired to paint, 
and it becomes a question of how to deal with it in order to get the 
paint to dry, which of course it will not do unless some special 
treatment is given. The tar may be 
softened by the application of benzene 
or benzol, which, 'being an excellent 
solvent, is the beat material to use. 

The tar can then be scraped of! to a 
considerable ext(*nt. Two coats of 
shellac varnish, or best patent knot- 
ting, sliould then be applied, and the 
surface can thcji be painted on witliout any fear of danger 
resulting. 

Sandifvf Paint.— \\\ the United States of America Ihe process of 
sanding paint is very largely carried on, principally in connection, 
with architectural features, such as cornices, window dressings, etc., 
which are ufhde of galvanized iron, and are then sanded to imitate 
stone. Frequently in stone buildings the dressingB, which are often 
of a veiy elaborate character, are thus sanded, the chippings of the 
stone forming* the main building being pulverized for the purpose, 
so asjo retain the same appearance. In addition to its application 
for the purpose named, sand may be applied to paint with consider- 
able advantage where great durability is required. The work is 
brought up in the usual way, and a very thick coat of paint is then 
given. The sand is then blown on the surface, a ^ii of specially 
made bellowB being used for the purpose. One of these is illustrated 
in Figure 1. 

Enamelling {interior) on Wood, Iron, Stones cte.-— Some fifteen 
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to twenty years ago, the use of enamelled work was almost wholly 
confined to mansions or buildings of high class, and the work was 
done by appl3dng a large number of coats, sometimes as many as 
ten, each being rubbed down with powdered pumice apd water, a 
final coat or coats of a very light varnish being given. Put of late 
years there have been placed on the market many good enamels 
which gn^atly reduce the cost of labour, and yet give an excellent 
result. These enamels, if properly applied, give a good glossy 
finish— some arc made to dry flat -which when allowed suflicient 
time to thoroughly harden, become exceedingly durable both when 
used inside and out. A different quality, it should bo mentioned, 
is used in each case. 

Sucocss in enamelling depends upon the under surface being 
properly prepared, and if the enamel be. regarded for the time being 
as merely a varnish, better results will be produced, because the 
painter will know that it is necessary to have a perfectly level and 
white surface before ahy enamel is apphed at all. The usual plan 
followed for the production of the highest class work is to treat the 
knots and sappy portions, if any, with white shellac, and then to 
prime with one thin coat of white lead, which should be well brushed 
into the wood. After nail holes and impcrfectious are made good, 
a coat of white shellac is sometimes given over the whole of the work, 
and upon thist three coats of white paint, made of a mixture »f white 
leiul and zinc oxide in the proportion of three to two, are followed 
by a coat of pure zinc oxide. If each coat is allowed to become 
thoroughly dry before another is applied, and the surface is nicely 
sandpapered, the result will be a surface which will give a good 
foundation to the enamel. This should be applied rather freely, 
and if of good quality, all brush marks will rapidly disappear. In 
first class work a second coat of enamel may be applied, thg first 
being rubbed down to a semi-gloss. It may be remarked that a 
special workman is usually selected to apply enamel, as it is not 
every painter who can do the work successfully. The finishing 
coat of zinc sfiould be rather flat, and the coats underneath it 
alternately flat and oily, as in the case of ordinary paint work. If 
,it is desir^ to tint the'enamel, this can be done by adding suitable 
Btaiuers, but they 'must be of the finest quality, or trouble will 
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result. There are now on the market a number of under coats 
which are used for enamel work, and these are mostly composed of 
lithopone and yield good results, and considerably cheaper work. 

Very chc^p work may be done on old woodwork by applying one 
coat of paint or washable distemper with another coat of oil paint 
on top, but such methods are not desirable. Knamel work should 
be done well or not at all. In applying enamel it is necessary to 
see that there is an absence of dust in the room, and that the weather 
conditions are favourable. 

Filler for Porous Woods.- -The application of a iiJliiig-up 
material for very large pores or open wood is necessary as a pre- 
liminary operation. The following formula is sometimes used 
Mix com starch or flour with shellac varnish on a slab and work 
this into the wood. After it becomes quite dry, sandpaper smooth. 
The finish on this is usually as follows Polish with shellac, using 
a cloth rubber, dipped in a little raw linseed oil. The shellac is very 
thin, and only a few drops of oil are used on* the rubber, after the 
manner of*French polishing. Upon this, if desired, ordinary good 
varnish may be applied, leaving a full gloss coat 

Another special filler, in which glue figures, may be made as 
' follows Soak a pound of good glue in 7 lbs. of water until it 
becomes soft, then set on the stove, in a vessel containing hot water, 
and let* it remain until the glue is perfectly dissolved. Add to it 
while hot from 1 to 2 lbs. of litharge and 2 lbs. of plaster of Paris. 
Mix all perfectly together. 

Here is a ^od paste filler that does not harden too rapidly. It 
is tough and does not shrink in the pores of the wood. Make some 
flour paste in the usual way, and boil it. Allow it to get cold before 
using, and haiic it so stiff that it will just run when poured upon a 
mixi^ board. Now separately mix whiting and linseed oil to the 
same consistency as the flour paste, then mix the two together 
and incorporate well. For thinning the mass use benzine, or a 
similar cheap fluid, and liquid drier in the proportions required to 
make the stuff dry right. It will require some e!^'*rimenting to 
get the mass rightly proportioned as to its ingredients, so as to get 
it to dry and harden and act in the usual paste filler way. If you 
are not successful with the firat batch, note the proportions you 
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used, and change them slightly. The flour, whiting and oil may 
difler, aa they undoubtedly do in many cases. 

The above recipes are quoted by Mr. A. Ashmun Kelly, who gives 
a^p the following recipes for fillers for various other woods : — 

Mahogany. -Take e<]ua1 parts by weight of whiting, plaster of 
Paris, fine pumice powder and litharge, to which may be added 
a little steatite or soapstone, and Vandyke brown, ochre or 
burnt siemia. Mix, then make to a paste with I pint of Japan, 
2 pints of boiled oil, and 3 pints of turpeiitiue, and grind in a 
hoiidmill. 

WalwU.-Mix together equal parts of rye flour and C'hina clay, 
colouring with burnt umber ; mix to a paste with a thinner made 
from 2 parts of turpentine, 1 part boiled oil, and 2 parts Japan 
gold -size. 

Ebony.- -Make a filler with plaster of Paris and lamp black, mix 
to a paste with either Japan or gold-size. 

Golden Oak.- Take lO lbs. of good uncoloured paste filler and add 
to it 4 ozs. of burnt umber and } pint of best asphaltdm varnish. 
Mix to a paste. 

Dark Oak.— The filler for ebony will do also for dark oak, or burnt 
umber may be used in place of lamp black. 

Redwood.— To 1 lb. of com starch add 1 quart of turpentine, 
4 ozs. of dry burnt sienna, and 1 tablespoonful each of raw* oil and 
, brown Japan. Mix well, preferably in a paint mill. 

OaA;.— Gilder’s whiting, 5 lbs. ; plaster of Paris, 2 lbs. ; dry 
burnt sienna, } oz. ; raw linseed oil, 1 quart ; turpdltine 1 pint, 
white shellac, | pint ; mix together. 

Or, mix together 2 parts of turpentine, 1 part of raw oil, and 
sufficient Japan to dry the filler in the usual timei; add to this 
liquid fine silica to form a paste. . 

Or, mix together equal parts by weight of taw oil, Japan gold-size 
and turpentine. Add burnt umber in oil, or Vandyke brown, with a 
little drop-black in oil, to colour the mass. All such mixtures are 
better for being run through a hand paint mill, in the absence of 
which mix well and run through a fine sieve. 

Cherry. — Best whiting, 5 lbs. ; plaster of Paris, 2 lbs. ; burnt 
gienna dry, 1} oz. ; .Venetian red, dry, 1 oz. ; boiled oil, 1 quart ; 
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taipentine, 1 pint ; brown Japan, 1 pint. Silica may btf used in 
the place of the whiting and plaster. 

Light Woods. — Ordinary light paste filler will do for any light 
coloured wood that requires paste filling. But a little colour may 
be added to tinge the paste and suit the colour of the wood, for eyen 
the whitest wood has some colour. A published formula reads as 
follows Gilder’s whiting, 5 lbs. ; plaster of Paris, 3 lbs. ; corn 
starch, a lb. ; calcined m^esia, 3 oz. ; raw oil, 2 quarts ; brown 
Japan, 1 quart ; turpentine, 1 pint. Mix. 

WalnuL—M]x together 3 lbs. burnt umber and 1 lb. burnt 
sienna, both ground in oil, and add a quart of turpentine and a pint 
of brown Japan driers. Mix to a paste. 

Ash. — This being a very light wood it requires a filler with no 
colour added. It is also a very open-pored wood. Mix together 
2 parts of bleached linseed oil, 3 parts of pale Japan gold-size, and 
1 part of turpentine ‘then add floated silica to form a paste. Thin 
for use with turpentine. 

White Pine . — Surface with bleached shcllab varnish. 

Birch.-I^urface with white or bleached shellac, one with 1 lb. of 
, gum to the gallon of alcohol. 

Red Gum.- -Follow the same method as advised for birch. 

Beech.— Home as for birch and red gum. 

Chedmit.—This is a very coarse-grained wood, and the filler 
needs to be rather stiff. Use plain silica filler, either slightly 
stained to match colour of wood, or not. 

CViern/.— -Being a close-graintHl wood it requires only surfacing 
with shellac* same as pine, etc. 

Cypre/fw.—Fill with either a heavy shellac or liquid filler, according 
to price. It is a close-grained wood. 

The elms are coarse-grained and require the same filler as 

chestnut. 

Afc^.-^Burface or fill with white shellac varnish. 

Pitch Pine.— Fill with white shellac. 

Rosewood.— A. very coarse-grained wood and ne^s a spare filler, 
that indicated for mahogany answering the purpose. 

Sycamore.— A very close-grained wood and may be filled or 
surfaced with orangcshellac. 

p.p. I 
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To KEEL* Insects from Frksu Paint. 

Few tilings are more annoying to a painter than to find, after 
he has taken gi'oat pains to finish a building, that various flying 
insFcts such as gnats, etc., have adhered and spoiled the hpparance 
of the work. To prevent this trouble, half a pint of caniplior oil 
should be added to every gallon of linseed oil. This will slightly 
retai'd the dr3nng of the paint, although it will not be injurious to 
its wearing (pialities. 

Taking away the Smell op Paint. 

Ortlinary white lead paint, made from linseed oil and turpentine, 
possesses a distinct odour which is much objected to by some people, 
particularly those in a delicate state of health. If lead is used, the 
best plan to follow to get rid of the smell is to place several pails of 
water in the room. This will absorb some of the lead fumes, and it 
will be found covered 'with an oily film after a few hours. Milk is 
even better still, and may be used in the same way. Still another 
method is to place a liberal quantity of fresh hay, steeped in water, 
in the room, and juniper berries arts said to have the same effect. 

It is a fact, the reason for which has not thus far been demon- 
strated, that zinc oxide when mixed with turpentine and linseed 
oil has not the same objectionable smell as white lead, and'it may 
therefore be used on an interior with safety. 

How Paint Dries. 

The word “ dries ” as used in the above heading may be properly 
applied to distemper, which consists of chalk mixed with water with 
a little size to bind the particles together. In this case the dis- 
temper dries and becomes more or less hard by the simple evapora- 
tion of the water, and it is important to note that distemper is very 
much' lighter in colour when dry than it is when wet. 

Oil paint, however, becomes hard in an entirely different manner. 
It does so by absorbing oxygen from the atmosphere, and thereby 
becomes solid. Driers, as already explained, are materials which 
have a more or less considerable afiBiiity. They are, therefore, 
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added to paint in small quantities to facilitate the drying or harden- 
ing. It will be seen from what has been said that a supply of oxygen 
in the form of pure air is quite necessary in order that oil paint may 
properly 8(didily, but it may be observed that the practice somctjpies 
resorted to of shutting up all windows, and lighting gas jets when it 
is wished to dry paint on the inside of a house quickly is one which 
is altogether objectionable. The combustion of the gas yields 
moisture, and retards the drying of the oil paint, which cannot 
possibly be assisted. 

Thk Best Time to Paint. 

A general impression appears to prevail that the best time to 
execute painting work is in the early spring. This, however, is a 
mistake, as at that period of the year, the air is more or less 
saturated with moiAture, a condition which has a bad effect on 
the durability of the paint. The best time to paint is doubtless 
the autumn, particularly if arrangements cah be made to apply the 
jiaiut aftd^ several days of fine hot weather, which will have the 
effect of making the work substantially dry. Another popular 
delusion is that paint work cannot successfully be done in cold 
weather. The fact js that, provided the air is free from humidity, 
a cold day is almost as good os a warm pne tor painting, although 
in applying varnish and enamels it will be found that they will 
stiffen and become a little difficult to apply. 
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HOW PAINT AND VARNISH SHOULD HE APPLIED 

The best paint and vaniisli in the world may be spoiled if they 
are unskilfully applied, and this fact is often overlooked by those 
responsible. The rondition of the painting trade as far as house 
property is concenied is peculiar, inasmuch as at certain times of 
the year painters have comparatively nothing; to do, and at other 
times, such, for instance, as in the Spring, more than they can 
comfortably manage. Under these circumstauces incompetent 
men are sometimes engaged and the results are distinctly bad. 

It need hardly be saM that the first essential in old painted and 
varnished work is to thoroughly clean the surface and frfJo it from 
grease. In many cases which occur where paint and vaniish 
remains sticky, the defect may be accurately attributed to dirt or 
grease in some form, and it will often be found that sticky parts are 
those which arc most handled, such, for instance, as the stiles of a 
door close to the lock or handle, church seats, etc. All work<of this 
.character should be thoroughly cleaned with sugar soap, a special 
variety made for painters, or it may be scrubbed with water to 
which a little ammonia has been added. In the case very dirty 
work one of the paint removers mentioned elsewhere may be 
applied, but it must be wiped off almost immediately, so as not Id 
remove the paint or varnish. , 

As to the actual appearance of the paint, it will depend upon its 
quality and'kind. As a general guide it may be said that all oranary 
paint should be well brushed out, that is to say, as little as possible 
put on the surface ; this, of course, within reasonable limits. It is 
an old saying that oil paint should be applied as though it cost a 
guinea an ounce. Certainly two thin coats of paint are very much 
more durable than, one thick coat. Varnish, on the contrary, ia 
flowed on, and—again within reasonable limits— as much as possible 
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should be put on . To prevent any possibility of ruiuung, the expert 
workumn alwa^ys finishes with an upward stroke of the brush at the 
bottom of the work, such as the bottom rail of the door. 

As to tke actual manipulation of the bnish- -a subject obvi^isly 
of great im|)ortanee -Mr. C. E. Oliver, one of the most skilful brush 
experts the writer ever came across, has kuidly written the 
following: - 

Just as there are many kinds of brushes to suit the varied require- 
ments of the {minting trade, so are there many ways of manipulating 
a brusli to satisfy the peculiar properties of the various materials 
used. It would be just as insane for a painter to apply always the 
same method, as for a doctor to supply always the same physio, 
regardless of the complaint. The painter should be able to adjust 
his method and “ touch " to suit the material he is applying, and the 
want of ability to do so has led to many disastrous results. 

There is a greater demand for this skill to-day than there ever 
was. With the increased output of ready-Vi-use materials, of the 
(Himfiositmii of >vhich the painter knows little or nothing, and seldom 
troubles to inquire, with the fine-drawn specifications where two 
coats are expected to do what is to be considered the work of tour, 
it is more than ever important that the painter should do all in his 
power to e<iuip himself to meet the present conditions. His first 
duty Should be to leani all ho can concorning the special attributes 
of the materials he is called upon to use, and his second, to see thal* 
he is properly eijuipped to do them full justice. Paints generaUy 
may be divided into two main classes ; the “ flowing ” and the 
“ non-flowing.” Each of these classes contain varieties as widely 
divergent as “ gloss and flat,” “ quick-setting ” and “ slow-setting.” 

It should be the painter's first care to find out to which class and 
variety the material he is to use belongs, as this will determine his 
method of application. If the paint is of his own mixing, he will 
have learned sufficient for his purpose. If it comes to him ready for 
use, he should read carefully the directions accoq^panying it; they 
are generally sufficient to indicate to which class or variety the 
paint belongs, though we havopseen instances where such was not 
the case, and the user was left to find out for himself as best he 
might. The most important point is whether the material is of the 
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“ flowing ” or of the “ non-flowing type, as the application of 
these two is entirely opposite in charack‘r, and the next is whether 
it is “ quick ” setting or “ slow." It will be found as a general rule 
thal^ all flowing materials are fairly quick setting. They must set 
or they would run. It can also be taken for granted that all gloss 
enamels and varnishes are of the “ flowing ” type, while the under- 
coatings and oil paints are of the non-flowing class. This latter, 
however, has exccptiotis, for there are now on the market some oil 
paints and under coatings which have distinct flowing qualities, and 
it is very important to know this before commencing to paint. 

Let us take us an extreme example the application of two 
materials. 

(1) An oil juiint of the non-flowing class and slow setting variety. 

(2) A “ flat enamel,’' “ flowing and tpiick setting.” 

In the former we have a material which allows plenty of time for 
spreading, but which requires crossing and fining down, and finally 
must be laid off so lightfiy that no brush marks arc visible. It is here 
that the painter’s skill is most necessary, and it is not too much 
to say that there are many old hands who have never acquired the 
art, and plenty of yomig ones who will never get the opportunity of 
doing BO. 

The first requisite for the application of this class of paint is a 
fine, fleidble brush. Much good work has been done in th^ past 
,with the well-broken-in pound brush, but the changed conditions 
to which we have alluded, coupled with the difficulty of bringing 
them to the right condition at the right moment, ha^ led to the 
adoption of a secondary brush for laying off, generally of the full 
flat black bristle variety, while the pound brush is only used for 
the actual spreading of the paint. There is much to be said in 
favour of this method. It does not much matter whetheiC the 
pound brush is new or old ; the fine black brush will remove the 
brush marks. Another and most important point is the fact that 
one cannot lay o^ paint finely with a brush which is charged with 
colour. The final touch must be done with a practically dry 
brush, and for this reason much time used to be spent in rubbing 
out the brush, genei;glly on the wall if available, in order to bring 
the brush to a fit condition for laying off. 
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There was no need of a secondary brush when the number of 
coats allowed was sufficiently ample to allow of each one being 
spread out to its utmost limit. Hy the time a pan(J was covered 
the brush was nearly dry and fit for laying off. No such bnisjing 
out is j>ossib1c now, and the successful painter is one who can apply 
a good round c/)at and still get it fine and free from brush marks ; 
and the use of a secondary brush, with its fine black bristles kept 
almost dry, will help him to do so. Jt is cjuite on a par with the 
grainer and his badger softener,*’ and is at the same time a splendid 
way of preparing these brushes for use afterwards in enamel or 
varnish. 

The application of ffat enamel, on the other hand, is altogether 
different. Here we have a material which is possem*d of the 
propeiiy of flowing, out rendering the fine laying off nnnecessary. 
The principal aim must be to spread it as tpiickly and evenly as 
possible, and then leave it severely alone. Small sections, such as 
panels, etc., should be laid in freely, crosseil once horizontally and 
laid off vertically with a firm hand. Walls and other large surfaces 
should not be crossed horizontally at all. The edge should be kept 
alive and the laying off done in a slanting direction from the edge 
inwards, and never in the opposite direction, or you will get marks 
of the bnish end and flashes on the parts w'hich have commenced to 

set.’* The method is precisely the same as for distempering. The 
soft, pliable pound brush which we used for the oil paint is quite, 
useless for the application of flat enamel, or indeed for any of the 
flowing materials. A fine bristle brush which has been kept sus- 
pended ill turps is the most suitable, and the larger the brush is, 
within reason, the better. It is surprising how easy an enamel will 
work in a foftr-inch flat brush, and how solid is the result. You 
will £nd that the larger the brush you can conveniently use the 
better and cleaner will be the result, and 1 am sure the governor will 
have no cause to complain. 

The “ setting ” point of a material is one whiej must be quickly 
determined if good results are to be obtained. No ioubt you have 
seen the “rucked” or “rippfcd” surface which a painter will 
obtain with a varnish or enamel with which he is not familiar. 
This is caused by passing the brush too lightly over the surface 
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which hfls commenced to set, rucking it up. There is one way of 
removing this rippled surface, and it must be done quickly. Wash 
out the brush in turps and “ twirl round until dry, then pass it 
firmly, but very slowly, over the surface, starting at the bottom and 
travelling upwards, just lapping over each stroke. The pressure 
must be sufiicieut to disturb the coating right through. It takes 
out the ripples and brings the under surface which has not yet set 
to the front. This will fiow out and the situation will be saved. I 
have seen a nasty run taken from the middle of a flank wall by this 
method. It also demonstrates the correct way of laying o5 a thick, 
quick-setting enamel or varnish. Prevention is always better than 
cure, so the painter should learn to apply all flowing materials with 
a quick, firm hand, saving his lighter touches for those which do not 
possess any flowing ability. The future of the paint industry will 
no doubt call for all materials, be they preparatory or finish, to be 
sent out by the manufacturer in a “ flowing medium ; by that 
means only shall we, in the face of a dearth of skilled jiainters in 
this age of nomapprenticeship, be able to obtain tliat excellent 
finish for which our British painters have justly been renowned. 
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PAINT AND COLOUR MIXING 

In order to make this book complete it is deemed advisable to 
include some instruction on paint and colour mixing, although full 
instiuctious have been given on the subject in the author’s book 
“ Paint and Colour Mixing,” the fourth edition of which was 
published in 1910. 

The usual plan adopted in mixing paint is to place a little oil in 
the can so as to prevent the pigment sticking. The white lead, 
sine oxide, or whatever other pigment may be used, is then put in 
the can, oil and afterwards turpentine are ^ded, and the whole 
mass is beaten up by means of a stick or paddle. This is a very slow 
and tedious process, but, remarkable to relate, it is one which is 
ioUowed by the majority of painters. A far better way is to use a 
paint mixing machine, which may be purchased for a few guineas 
and which will turn out as much thoroughly mixed ^nt in a few 
minutei? as can be obtained by mixing in the ordinary way by hand 
in an hour or more. In conjunction with the paint mixing machine, 
or if even the hand mixing is resorted to, it is very necessary that 
strainers or a series of strainers are used to remove any small and 
hard dried particles which may be in the paint, and which would 
greatly mar the appearance of the finished work. There are 
various types *of paint mixing machines on the market, varying 
largely in size and efficiency. The latest product of this kind 
is the “ Decorator ” mixer, which is made in two sizes, one to 
h^ld a gallon and the other half a gallon. The construction is 
simple and the actual mixiiig parts are made oi^gnn-meta]. To 
facilitate cleaning the mixer can be lifted out of place on an iron 
hook which is provided to receive it. This container is swivelled, 
so that the contents may be' poured out into a paint can very 
readily. Another paint mixolr made by the same firm (Messrs. 
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Torrance & Son, Ltd., Bitton, Bristol) is entitled the “Little 
diant.” This holds two and a half gallons and will miv paint in 
a few minutes. Extra containers to save cleaning for change 
of ^colour are supplied. 

Under the head of various surfaces to be painted information has 
already been given as to the best paints to be used. It now only 
requires to give mixtures for pnxlucing various colours, and it 
should be here observed that opinion varies very largely as to the 
exact hue of various named colours. In the City and Guilds of 
Jjondon examinations in Painters’ and Decorators’ Work, work is 
often required to be done in certain named colours, us, for example, 
pink, pea green, etc. In the ac'tual examples submitted by students 
from the various t-echnical schools it is made very clear that no 
deiuiite understaiiding exists as to what the colours nanii^, as well 
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as others, imply. Pink in the minds of some of the students 
evidently means anything from a buff to a deep vermilion, while 
pea green ranges from a sjckly light green of no particular tendency 
down to a gfeen which is almost black. In the followinf; list of 
, colours no proportions are |pven for the following reason : The 
strength of colours of different manufacturers vary so veiy largely 
that it would be impossible to give proportions, uifless one was 
familiar with the strength of the colours that are to be used, but the 
instructions may be taken to represent colours of average strength 
and quality. • 

In the absence of a proper paint mixer, a revolving barrel Jbutter 
chum may be used, and it is particularly useful in dealing with red 
lead, which is notoriously difficult to mix. 

A tool whicl^ only costs a few pence is that shown in Figure 2. 
It is made of cast iron, and considerably facilitates the mixing of 
paint. * 

Chrobie yellow mixed with a little vermilion and a 
\very little lake will produce this colour. 
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Begonia. — This is a dark red purple, which may bp obtained by 
mixing eijual parts of lamp blac^, Prussian blue and bright red. 
For a bright begonia additional red should be usexi. 

Brick.-— WiiUi lead, French ochre and vermilion will produce 
this colour, the ochre being varied in proportion according to tlie 
tint desired. 

Bronze Bed. —Any bright red may be used with the addition of 
black and a little yellow or orange. 

Carmine. — This is a well-known bright red colour which cannot 
be imitated, but should be bought ready made. 

CamalUm Bed. -The best way to produce this colour is to take 
pure vermilion as a base and add carmine and zinc oxide until the 
desired rich cx)lour is obtained. It should be observed that the 
colour is not suitable for outside use as it is certain to fade. 

Chret.—yenethn red and yellow ochre glazed with crimson is 
sometime.s used to produce this colour, but ultramarine with twice 
its bulk of carmine, with the addition of a little vermilion, may be 
used insteilfl, if desired. 

Pompeian i^.— Tuscan red tinted with orange and a little red 
gives a good Pompeian red. 

Purple.— The usual method is to mix ultramarine and vermilion 
with white and perhaps a little crimson Ifke, but light Indian red, 
white lead and ultramarine blue may be used instead,*if desired. 

Bose Colour. ■ -Zinc oxide should be tinted with csirmine, which , 
gives a beautiful rose, but it should be noted that this colour is not 
suitable for (flitside exposure. The colour called “ royal pink ” is 
produced in the same way, but is a little stronger. 

Boyal Purple.— Thia colour is best purchased ready made. It is 
a peculiar red colour which cannot successfully be imitated. 

Salrypn. — Vermilion with a little lemon chrome yellow added to 
white lead gives a good salmon colour, but raw sienna, burnt sienna 
and burnt umber are sometimes used. Some prefer Venetian red, 
chrome yellow and white. ^ 

Signd Bed. — This is a very bright red which may "be purchased 
ready made. It can be imitated by mixing orange red, vermilionette 
and Paris white. 

Terra CoUa.— One part of burnt sieima to double the quantity of-' 
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white zinc gives a good tena cotta, but Venetian red and orange 
chrome may be used instead. Burnt umber, mixed with iron oxide 
and white in different proportions, gives varying and pleasing 
shades of terra cotta. 

Flesh Co/our.— Ochre with a little Venetian red is abided to white 
lead or zinc oxide to produce this colour, or orange chrome yellow 
and Venetian red may be used Instead. 

Geranium — colour is best produced by glazing Indian red 
with madder lake, but there is no difficulty in obtaining geranium' 
red already mixed. 

Indian Bed. —This is a well-known colour which is quite permanent 
and consists chiefly of iron oxide, which may be mixed with any 
other colour without affecting them o^ itself being affected. 

Light This colour is also called burnt ochre or burrit Roman 
ochre, and is obtained by calcining yellow ochre. A red obtained 
by tinting white base would be termed pink. 

LiZflfc.— Bright Indian red with a little ultramarine blue and a 
very small quantity of yellow is added to white t^) ^tnluce this 
colour. 

Magenta.— hSix together carmine and vermilion and add a little 
ultramarine blue. 

Old Bose . — ^White lea(^ or zinc oxide tinted with French ochre, 
Indian red afld a little lamp black will produce this colour? 

Plum Colour.— Equal parts of white lead, Indian red and ultra- 
marine blue, will give plum colour, which may also be obtained by 
mixing together ultramarine blue and carmine with% little white 
and a little yellow added. 

Wine Cohwr . — To a mixture of carmine add a little ivory black. 

Peacock Blue.— This beautiful colour can be made by tinting 
cobalt wi^ a little white and a little Chinese blue. , 

Prussian Blue.— This is a very strong and useful colour, and a 
little' goes a long way, so to speak. It is not suitable for using in 
distemper, but y one of the best blues to ute in oil paint. It cannot 
be imitated, hut should be bought ready made. If dry, i.e., in 
lump form, the best 'qualities hawe a peculiar bronze appearance 
which sometimes* is thought to b« indication of inferior quality, 
frhile the reverse is actually the case. 
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Sky Bhte . — ^This is mixed in the same way as azure blue, which is 
practically a synonym. 

Biscuit Colour, —If zinc oxide is used as a base and a yellow or 
ochre with a touch of umber is used to tint it, a variety of pleasing 
biscuit Golourexl tints may be obtained. # 

Buff. — This colour is, of course, very largely used in various 
schemes of interior decoration. There arc many ways of producing 
it, the commonest being to take French or yellow ochre and use it 
for tinting white lead or zinc oxide. 

Cadmium Yellow. — This colour is purchased ready made and must 
not be mixed with chrome yellow, emerald green, or any pigment 
containing copper or lead. Zinc oxide should. be used as a base, 
and cadmium added thereto will produce some exceedingly attractive 
effects in vaiy'ing degrees of brilliant yeUows. 

Antmrp Blue. ■ This colour is obtained ready made, and Bruns- 
wick blue is often used in its place. 

Azure Bh/e.— This colour is practically the game as sky blue, and 
is made bf mbcing cobalt with white. As, however, the former 
colour is expensive, ultramarine and zinc white arc frequently 
.employed with the addition of a little green. 

Bronze B/ue.— Black is added to Prussian blue to produce this 
colour. 

BrunmU'k Bh/e.— Prussian blue is lightened with ^vhite lead or 
zinc oxide. 

Chinese Blwe.— This is a term applied to the highest quality > 
Prussian blua, although it is sometimes applied also to an inferior 
quality. 

French Blue.- Is a che^p grade of ultramarine. 

Hdiotrope.—Ji bright rt^, ultramarine blue, and zinc oxide may 
be used successfully to produce this colour. 

Ind^o.— It is very difficult indeed to imitate this colour success- 
fully, but black and Prussian blue may be employed in cases of 
necessity. 

Lavender. — ^Zinc oxide or white lead is used as a4)a;(), to which is 
added a little carmine and ultran|arine with also a little ivory black 
for outside work, but if inside the black may be omitted and ultra- 
marine and carmine used instead. 
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Mmm . — ^This beautiful colour is best obtained ready made, and 
it should be noted that most vanoties have a veiy greyish appear- 
ance when viewed by artificial light. There are several ways of 
producing the colour, the best probably being to employ 4 parts 
of«cobalt blue, 12 parts of oxide of zinc, and 1 part of carmine lake. 
If this mixture is too expensive, yellow ochre, blue black, and 
Venetian red with a little white lead or zinc oxide will give the 
desired effect. 

Cfcaw.— French yellow ochre with a touch of Venetian red added 
to white lead or zinc oxide gives an excellent cream, but if a parti- 
cularly pleasing effect is desired Naples yellow added to zinc oxide 
will give a better colour. Buffs may be considered as practically 
deep creams. 

Chrome YeUow— This is the well-known yellow so much used by 
painters. It is a chromate of lead, and although exceedingly useful, 
possesses the disadvantage of darkening when exposed to impure air. 

Odd. -It is sometirpes desired to give the appearance of gold, and 
the best way to do it is to add to golden ochre a little varmilion, or 
white lead may he tinted with light chrome yellow, French ochre 
and vermilion 

Zwry.— This colour is best produced by tinting zinc oxide with 
Naples yellow, but a medium chrome yellow added to white is 
usually emplqf ed. * , 

Zc»wn.— Some varieties of lemon chrome yellow may be used 
alone and give an excellent result, but some prefer to use chrome 
yellow added to white lead with a very little green. 

Old Gold.— This may be produced by mixing ochre and burnt 
sienna, or be obtained in the same way as described under the head 
of “ Gold,” with a little burnt umber added. 

Oran^.— Orange chrome yellow can so readily be obtained ready 
made that no admixture is necessary. 

Oaford OcAre.-— This is the name applied to yellow ochre of a 
brilliant shade. As a matter of fact, there is now no real Oxford 
ochre in existence, the mine having been many years ago exhausted. 
Sometimes to obtain the brillianc}^ a little chrome yellow is added. 

Portland Stone.— ^hite is used as a base, and the tint is made by 
adding equal proportions of yellow ochre and raw umber. 
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Primrose . — This light greenish yellow can be obtained^ ready 
made, but if a mixture is necessaiy use 3 parte of green, 4 parte of 
yellow, and 10 parts of white. 

Colrnr.- Yellow ochre with a little burnt umber is added 
to white to {froduce this well-known colour. 

A fpk Green, dhrome green with a little orange chrome is added 
to white lead or zinc oxide. 

Bronze Green. - -Use middle chronic green, blue black, and burnt 
umber. Soraetimea yellow and black arc added to white. 

EtneraM (?reen.— This cdour contains a considerable quantity of 
arsenic, and its use for purposes of tinting has therefore to a great 
extent died out. Imitation emerald greens which arc non-poisonous 
can be obtained. It is a most brilliant colour and quite near in hue 
to the green of the spectrum. 

Invisible Green. This is made by mixing black with green, which 
gives a greenish hue to the mixture. 

Moss Green.— White lead should be used as a base, and French 
ochre, bright green and a little lamp black ad^ed. 
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TOOLS AND PLANT 

It is not deemed necessary to include in this work a veiy minute 
description of the tools and plant used in painting, but it is thought 
advisable to mention a few of the most important. Some space is 
given to brushes and their care, because those tools, if of good 
quality— as they always should be— are quite expensive; while 
apart from that consideration, cheap Or badly cared for brushes are 
so often the direct cause of bad work that special attention is drawn 
to them. 


Brushes. 

It may be laid down as a general principle that it does not pay to 
purchase inferior brushes, and although the first cost of the highest 
qualities is high, they wijl, if properly taken care of, last so much 
longer than inferior articles that they ultimately more than pay 
for the difference. But the chief advantage of good tools of this 
character is the 'greatly superior work which may be done by their 
aid. It is almost impossible to get good results by using a flabby 
bristled brush without spring or elasticity. Inferior qualities of 
painters’ brushes are frequently adulterated by the admixture of 
horse hair, etc. This, however, can be readily detected by pulling 
out a few of the bristles and examining them under a strong glass. 
If true hdg’s hair bristles, they will be found to taper and to have a 
pointed shaped end, while if horse hair has been used, the end will 
be cut off squanp. 

' It is said tliat false bristles are now made in such a manner that 
the above tests will uot answer, db they blaze in exactly a similar 
way to genuine brutles when a light is applied to them. The beat 
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plan is, perhaps, to drop a few bristles on a hot stove Hd or gas-Btov(r* 
top, and notice the odour. 

There are no natural white bristles, and when one buys a white 
bristled brush it means that bleaching bus been used, which tijidB 



3.— llound (.Ircmiul Briwli. 


towards destroying the natural elasticity of the bristles, which is 
perhaps the most important quality for them to possess. 

(tromid Bntshes. These may be considered the princi^wl brushes 
used by the decorator for applying ordinary paint. They are made 



Fro. A—Oral (<ruttnd KroRh 


ill various forms, some by machinery and others by hand. They 
vary in size and are marked respectively Nos. 1 to 8. The medium 
size is tbed for most work. As the bristles of a new ground brush 
are too long to apply the paint uniformly, it is usual to use a “bridle,” 



Fig. 5.-~Oiie-Knot Qroond Bnuh. 


This consists of tying up the bristles by means of a string, carefully 
wound around the lower portion of them. When the bristles are 
worn down this bridle is removed. In many varieties of ground 
brushes two small hooks or their equivalent are provided to receive 
the ends of the cord, and there are also various forms of bridles 
which may be partially removed as the bristles wear down. 

P.P. K 


COMMERCIAL PAINTS AND PAINTING 

Sash Tools,- -These brushes may be regarded as small pound 
brushes, and are employed for paintling window sashes and other 
small parts, and also for cutting in where required. It is necessary 

that they be ma^e of good 
bristles, and the highest 
quality of the machine-made 
variety is growing in favour, 
as the metal ferrule holds the 
bristles very securely. 
Fitches.— T h e s e small 
brushes are usually made of hog's bristles enclosed in a little fer- 
rule. When they arc bevel edged they arc used for lining. The 



Fio. 0. — ^Round DuNtor. 



‘Fifl. 7— WatJdn’t Patent J>u8t«>r. 


ordinary shapes are employed for “ cutting in " oniamental ijaint- 
ing, etc. 

Awters.— T^pre are sever&l forms of dusters, which, as the name 
implies, are used for removing the dust before the painting is 
proceeded with. Some patterns 
are flat and othcb round. The 
former are useful when dusting 
down a staircase, as they may be 
used between the balusters. 

They are also of service when 
dusting jambs, reveals and cor- 
ners. . 

Bru^.~.Aa , a rule 
' the flat or ovaLbnishes are pre- 
ferred for applying varnish. They are made to taper to a chisel- 
like point* which .is p^uced, not 'by grinding, but by placing the 
bottom of the btistles in a cup or holder which is raised in the 
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middle, correspondingly to the chisel shape of the upper end 
produced. 

Probably the most convenient form of this brush is one recently 
invented by Mr. C. E. 

Oliver, which is shown 
in the illustration, 
and is known as the 
“ Namcl - Var.” It 
is made by Mcssi's. 

Hamilton & Co. 9.__Tho “Namel-Var” Vamihh Brush. 

This brush is of u 

shape which may best be described as of a flat oval typo, and it 
possesses several important features which are not usually found 
in a brush. Its great merit is that it is a clean brush. The plain 

steel ferrule, being entirely 
free from rivets, offers no 
harbourage for dirt or fluff. 
It may be easily cleaned, 
the peculiar flat shape of 

m. 10.-KI»wu.gV«md.Bn>Kh. t**® “n® ^ 

twist it in and out, and so 
clean it from colour and particles of grit, etc., in a very short time. 
J’erhags the most important point of all is that it unprovided with 
means of suspension, which ensures it being kept clean when not 
in actual use. 

Varnish Ijmshes arc often sold as “ lily-white,'’ which really 
means that the 
bristles have been 
bleached. There is, 
however, no 'advan- 
tage hi white bristles 
over ^y or black, Fia. Il.-Orsl Varnwh Brush, 

excepting that they 

show dirt more plainly. Black bristle brushes are now gaining in 
favour, bec4tuse, while being quite as good or even better than the 
white variety, they are somewhat cheaper and more lasting. 

IHstmper BrusAss.— Distemper brushes are employed for apply- 

K 2 
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^ ^'whitewash, diatoniper, washable water paint, etc. They are 
made in several shapes, some being knotted as shown in engravings. 



Fiu. 12. — Oval Bi'vollofl Varnisli BhihIi. 

or there may be three knots, or even a single knot. Other forms 
arc without knots at all. Another form has comparatively short 



Fi<j. 13. -Two-Knot Dwk'rapcr Brunh. 


bristles, so that it may be used for those paints which arc likely to 
harden in the brush, such as various gypsum products. 

Stipplers arc also made in various forms. They are large flat 



Fiu 14.— Throo-Knot Copper Wire Bound Distemper Brush. 

brushes with a handle at back, and are used to stipple or dab 
freshly distempejred’ or painted work with a view of breaking up the 
surface into minute depressions, which gives a softer cITect than 
would otherwise be the case. * 

The. Gareo/Bridshes . — It is of the greatest importance that brushes 
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b(! k('pi> ill ^'()od coiiditioji, and t-hiH (‘-an only bo doiio by giving ibcm 
oonstant- aUontioii, and HooiSf' tlini ihov are t.lioronjjlily clc'aiKMl 
before buin^ put away in 8t()r(^ Jt ia iiHiial to ])]aoe now pound 
brushoH,* U48h tools, eto., in water to swell the paiis and hold the 
bristles more firmly in position. When this class of brush isVm- 



Vio ITi. — (V)p])cr Hound Dutompor Brndi. 


porarily out of use, for example, when not required for use for 
the next day or I wo, it should be cleanwl and then suspended in 
raw linseed oil. Many, if not most, {laintem use water for the 
purpose, but this is objectionable because it affects the elasticity. 
Others ^se turpeiitim*, and this is even more destructive of that 
important quality. The object of suspending the brush is to avoid 



JTia. 16.— Mtippliiu Brunh with Bevcridbic Fu. 17.— S^pier with 

, Handle. Bridge Handle. 


the twist at the bottom of the bristles which would occur if the 
brush were unsuspended and which would render it practically 
useless. 

Brushes that are not to be used for some time should be thoroughly 
cleaned by first rubbing the pajpt out, then washing in turpentine 
or better still benzene, which is cheaper and quicker, afterwards 
giving them a thorough cleansing with warm water and soap. They 
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should tliPii be placed in a fairly c>old place until re(|uired for use. 
A paint brush should not be used in varnish as a general rule. 

Varnish brushes, after use, should be scraped on the outside to 
remove any hardened varnish, and then they should be washed in 
turpentine, and pressed out between clean paper, not nibbed out, 
as this would remove some of the paper, and cause them to be 
dirtied. They should be suspended in raw linseed oil or preferably 
in varnish of the same quality as that they are to be used in, but not 
of course spirit vaniish, which is not left exposed. Very old 
hardened brushes may be softened and turned to use if they are 



Fio. 18 . — ^Thf Diving Bell Binidi Noldor. 

soaked for a cons^lderable time in benzene or one of the liquid paint 
removers referred to elsewhere, or if neither material is available, they 
should be soaked for twenty-four hours in raw linseed oil, and after- 
wards in hot turpentine. Stippling brushes should invariably be 
cleaned immediately after use. They are expensive, and if badly 
treated they are quite useless for their purpose. The place in 
which they are stored should not be too dry, and they should be 
suspended so that the bristles cannot be twisted. A go^ plan is to 
use a small box /or each; having two cleats to catch the stock of 
the brushes. , 

Brush Holders.-^AB already stated, it is necessary in keeping 
brushes in good condition, to adopt means to suspend ^em. There 
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are various contrivances on the market for this purpose. The 
“ diving boll ” is made in kwo separate forms, one of which is 
shown in Figure 18. The smaller one carries six brushes and is 
intended to stand in a paint kettle. Figure 
18 is made in various sizes ranging from 
twelve to thirty brushes, and intended for 
placing in specially made boxes, which have 
a cover to keep off dust. This brush holder 
consists of twists of wire, forming clips 
which securely hold the brush in position. 

Another serviceable device of the same 
character, but a different shape, is the 
“ llidgely,” shown in Figure 19. This is 
mode in two sizes, 9 inches and 18 inches 
long respectively, and consists of a roll of 
wire, between which the handles of the 
brushes are placed. ^ 

The necessity for strain- 
ing paint, so as to take away every particle o^ speck which would, 
if allowed to remain, considerably mar the appearance of a painted 
surface, has already been insisted upon. There are several different 
forms of paint strainers, the simplest of which is shown in Figure 520. 
Other forms have the gauze bottom detachable, being kept in plaee 
by a band. One of the latest 
forms, Beaumont’s patent refill* 
strainer, is provided with re- 
movable bottom consisting of 
gauze fastened to a metal rim 
which fits into the receiver like 
a lever in. By having a number 
of gauze bottoms of different 
mesh the strainers may be made suitable for varnishes and paints 
of different qualities. 

Blow Zamps.--Although paint solvents or xe 4 iovers have made 
such progress in recent years, buming-off lamps arc still used to a 
considerable extent, particularly for outside work. There are many 
forms, of which one is shown in Figure 21. 



- Kio. 20,— Paint Strainers. 



Fia. 10 — Tho Ridg^y 
Brush Holder. 
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The “ Kasilit ” bunj) ia uard for petrol, and Ima patent warm- 
ing and Htarting hnrnrra. Both h^imera arc Helf-rleaning, and 
no cleaning pm js jorjuired. Some deeoralors pivfer a Sw<*dish 
form of lamp w'lncli hurnu h(Mi;so]ine. 

Still another lamp of Swedish origin is mmle to burn paraffin oil. 

ScajfoldiiUf and. Ladder^.- - Owing to the fact that the work of 
painting and decorating usually takes comparatively little time, it 
is not usual to erect elaborate scatfolding, such as would be necessai}^ 
when a structure is to be erected. Various forms of extension 
ladders are employed, or other means adopted to meet the particular 
ciisc. In Figure 22 we show an ordinary extension lailder which 



* Kio. 21 ■ -ITio “Eawlit” Blow Lump. 


saves a great deaUof time in adjusting to the proper position. It 
will^be observed that a ladder can be raised by the simple means of 
pulling a rope on the ground, thus raising the ladder to any height 
requiiS^. Clutches which move automatically arc brought into 
position, and hold the rung at any place desired. ' ^ 

Figure 23 shows what is known as a painter’s window cripple, 
which is provided for a man to sit down while painting the outside 
of & window. It is provided with adjustable irons which prevent it 
getting out of position. A clever and useful invention is named the 
Kruse Patent Scaffold Wall Cradle, and a general idea may be 
obtained from Figure It consists of a strongly built but com- 
paratively light framework, which is supported on the rungs of a 
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ladder by Hiibst-antial hooka, oporaied by two handloa, one on each 
aide. When the workman wialvs to move the cradle cither up or 



Kiu. 22.~ExtpnBion Ladder. 

down he steps from the platfoini oit to a mng, turns the handles and 
so lifts the clutches from the rung. He then walks up or down the 
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I'm. 23.— Piuntcr'H Window (!rip]ilo. 

ladder in the ordinaiy way. When he wiehcs to descend, lie allows 
the handle to turn back and a h(X)k spring? forces the rlutches again 




Fw. 24.— Kraso’a Wall tVadlo. Fig. 2fi — Extemiion Tower Ladder 

CloBod. 


t 

. on the rung. The platiorm is fitted with an extension for use when * 
nearing the ground. The manulacturers are Messrs. Stephens and 
Garter. 
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I’erhajM (lir. inoHl UHi'ful luddrr whirli cmji be iiw>d for a ]>aiiiU‘r 
will'll ircat-iiig Mii* rciling of a large* binldiiig, HurliaHa l-owii hall, 
church, etc., is the cxti'iiHioti biwor ladder whicli jh hIiowii, in two 
dilTcrent forms, closed and extended respectively, in Figures 25 and 
2&. It forms a firm base and can be readily moved froin one place 
to another. 

Lndder Brackets , — In order to hold the. ends of a plank to ladders 
special brackets are usually employed. These arc of vai’ioiis forms, 
one of wliich is shown in Figure 27. 

Swing Cradles. —These useful appliances aic much employed by 
painters and save a considerable amount of time and money in 



Fig. 27.— Ladilei Bracket. 


erecting scaffolding from the. ground. They consist ol a “ boat ” or 
platform railed in at front and back, and are suspended by strong 
ropes or wires from the roof. Pulleys provided enable them to be 
raised or lowered at will. In the illustration is shown a house in 
course of being repainted, in which swing cradles are used. 

Palmers’ Patent Travelling Cradle is a distinct improvement on 
the ordinaiy form, as its constniction permits of its not only being 
raised or lowered, but also moved to any point from one side of the 
front to the othei? This is effected by suspending the cradles on a 
stout wire cable at the top of the building. An ingenious but simple 
mechanism causes the cradle to move to any position desired. 

. Of course much painting is done from ordinary ladders, but in 



Fio. 28.~Illuatratiiig tho Uiw of Swing CradlrH. 
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Fin. 20.- Scaffokling, WifHtminater Aftbfy, by Menn. Stephens and Garter. 
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narrow siivet^i and in niunv othor HitnatioiiH the ubh of crafllca is 
iiiiI)orativi*. r, 

(tlassiHtfHr. - Tins is toufjli paper the surface of which is covered 



|rii!. 30 — VaiiniiR Porms «if Wiiv IJiuhIh s for (ilciminf' Inm befiMt* I( 4 'i>Aintinp. 

with finely cnisliHl plass or silica flint. Fonnerlv sand was uswl for 
the purpose, (llassjiaper hears various niindiers, denotiiif; the fine- 
ness , 0, beinj,' verv line, is snitahle for delicate work. 

SUrl ll’fW. Of late yivii’s, jrlasspaper for ruhhinjj down has to 



Ki(i HI.— Brooke’s Knotting Buttle. 


some extent, iteen supersetleij >)y a material known 'as steel wool. 
This is not a waste product, liut i# specially made for the puriHwe, 
and it consists of very fine, hair-like lengths of steel which are so 
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made t\iat when bunched together they possess a sharp edge. Steel 
wool is used by taking a bunch in |he hand and rubbing it over the 
surface, when it will be found that it smooths quicker than glass- 
paper and gives a surface free from scratches. It is made in four 
grjMles ; the finest of them can be used in place of jwwdered pumice 
stone and water. Another advantage claimed for the material is 
that, it will reach the interstices of the finer mouldings and any 
places which it would be almost impossible to reach by means of 



Pm. 32. — Pod for Rubbiag Down Painted and VarniHh Work. 

ordinary glasspaper. If desired a little oil may be used with the 
finest grade. * 

When pumice stone and water are usetl, there is alwavfi a certain 
risk of a little grit being left behind which mars the finished surface. 
This is impossible where steel wool is used, provided of course 
that the surface is dusted down on completion. 

In many parts of the Continent, notably Holland, the finest 
grade of steal wool has wholly taken the place of powdered 
pumice stoue and water for nibbing down varnish, and it effects a 
considerable saving of time. For ordinary painted work glass 
paper continues to be used. 

PaiiU Mill.— A paint mill is of considerable importance for use in 
griudiiig up waste paint, but in modem times it is not so much used 
as formerly, owing to the increased use of ready psepared jiaints. 


CHAPTER Vlll 

DEFECTS IN PAINTERS* WORK 

HoWEVRR carefully painters’ Tnaterials may be selected for their 
particular purpose, and however skilfully those materials may be. 
applieil by u practical man, unexpected defects will wmetimes 
appear which it is very difficult to account for. To take a simple 
example, a row of stucco fronted houses wore repainted with white 
lead paint in the late autumn. Exactly the same paint and thin- 
nings were used on all the houses. Within a few days of the comple- 
tion one of the houses was found to be cossidcrably discoloured 
(darkened) wliile the others had not changed. The correct explaim- 
tion in this case probably was that the painting was done during 
windy weather, aiul that the smoke from an adjacent chimney had 
been blown against the front of one of the houses, when the sulphur 
coutained in it had alTected the white load and caused it to become* 
darkened. 

Quite fre([uently defects arise from some simple matter being 
overlooked. The most familiar example of this in coimectiou with 
varnish workds a hall, where it is sometimes found that the wall sn 
one side will be cloudy and “ blooming,” while the rest of the work 
done with the same varnish will not be affected. Such an apparent 
phenomenon is f xplained by the fact that the hall door was left open 
during the time the varnish was being applied ; the stream of cold 
air striking against the varnish in the warm hall would be almost 
certain to produce the uiisatisfactoTy result alluded to. 

In other cases, defects in painting may be due of course, to the 
use of materials, which although good in themselves arc unsuited to 
the purpose for which they are employed. Again, one material may 
act adversely upon another— as, for instance, ultramarine, if mixed 
with white lead, will lose its characteristic colour, owing to the 

F.P. L 
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sulphur it conteins. In some cases the workmanship is at fault'-as 
for example, when varnish does not dry Imnl, the/issumption is that 
the work was not thoroughly cleaned ; and this is particularly the 
case when seats in a church or public meeting place are being dealt 
with. Then, again, paint will sonietimes be found to remain soft, 
even after it has been applied for several weeks. If the surface was 
thoroughly clean, and the materials composing the paint were of 
good quality, the true explanation of the trouble would probably be 
the use of an excejjs of driers. 

Enamels and varnish when applied in c^ild weather sometimes 
unac-countably show a lack of gloss. Now these mat(‘rials are both 
difficult to apply in cold weather; they pull on the brush, and 
necessitate the workman using much more force than would be the 
case in W’ann weather. With the object of lessening the labour, 
some workmen surreptitiously add turjientme to the varnisli or 
enamel, and give rise to this defect. 

So often are compla/uts received by the manufacturers of painters’ 
materials that the larger firms almost always employ an expert to 
inspect and report in great detail upon work which is not turned out 
satisfactorily. It is suggested that architects sliould not blame 
either the workmanship or the material when work “ goe^ wrong,” 
but should communicate lyith both contractor and manufacturer, 
and endeavouT to get to the seat of the trouble. 

The subject is clearly of such importance that considerable space 
would have been given to it here, but for the fact that a book ^ 
dealing with th^ whole subject has recently been issued. Wc may, 
however, refer to a few of the more important parts of the subject. 

Bleedirig of Reds.- This defect is fully described under the heading 
of “ Materials ” and “ Tests.” 

Blistering .— of the troubles which seem to be ins,.parable 
from painters’ work are more persistent or more difficult to' account 
for in some cases than blistering of paint. The blisters may arise 
from— (a) Too much or too little oil in some of the coats ; (b) the 

1 “Paint and Painting Defects, Their Detection, (’uiiae and Dure." 
^ by J. ClruickBliauk-8mith, B.^’c., F.( ■ S. London Trade Papers 
Publishing Co., Ltd., 1012. 
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Bpj^icatioii of too thick a coat, or what Ih practically the same thing, 
too little brushing out ; (r) Unsuitable c^niditions of the surface ; 
(d) improper materials used in the paint ; (e) locality. 

Taking these defects separately, attention may be again called to 
the desirability of varying the ({uantity of oil and turpentine iti the 
various coats in order to promote adhesion between them. But this 
may be over done, and the coats may be too oily or too flat, and hence 
the proper key would not be given. When blistering occurs from 
too thick a coat of oily paint, it has probably been put on by an 
inexperienced workman, it is for this reason that amateurs find 
their paint so often blistering. In applying all oil paint consider* 
able exertion must be used, and the paint should be put on as 
though it were very valuable and scarce. 

The unsuitable condition of the surface is another important 
element which causes blistering, even when the paint is of the correct 
quality and is put on in a workmanlike manner. These conditions 
may consist of exudation of rosin from the-knots or other parts of 
the wo<»i ; or more frequently the blisters <Kx*ur from moisture in 
the wocxl, which has been painted too soon after ^aiii or fog. Under 
such conditions, the heat draws out the moisture and converts it 
into steam, which raises the him of paint. When improper materials 
are used m paint there is a t>endency tabhster, but it does not blistv 
frequently from this cause. • 

Locality causing paint blistering means simply that a particular 
door or other painted work is in a position where it catches the full 
force of thetsun. • 

The author has found that the best cure for badly blistered work 
is to take the paint off down to the priming, and then to give two 
coats of good,water paint. This paint when dry cannot blister ; it 
can \Aiine of! altogether in flakes or otherwise, but any amount of 
heat or moisture underneath cannot cause it to form blisters. Upon 
water paint may be put ordinary oil paint, taking care that too much 
oil is not used. 

Blistering of varnish rarely occurs. The bhster usually consists 
of the whole paint film together with the varnish, if any. When 
vamish'does blister, it may be attributed to spots of grease under 
the varnish. Excessive heat will also cause it. 

L 2 
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hlwmiiig.— This serious defect arises either from moisture which 
attacks varnish while setting or is'coii^aiued in tl^ gum from which 
the varnish is made. It may also arise from impure air contained 
in the apartment in which the varnish is apphexl. Blooming appears 
somothiug like the bloom on a ripe plum, hence the name. It is a 
somewhat remarkable fact that it is more likely to occur on high- 
grade varnishes than on the cheaper vanety. To avoid blooming 
it is important that the vamisli should be applied m a well-ventilated 
room of umfonu temperature, about CO ’ F. is the best, and care 
should be taken that cold air is not admitted ur.til the vaniish has 
set hard. It is also necessary t.<» see that the varnish taken from 
the store is not much colder or hotter than the room in which it is 
to be used . Blooming often occurs in damp houses, and in churches 
m the vicinity of the font or baptistry. To provide a remedy is 
difficult. Rubbing the surface with a soft cloth dipped in paraffin 
oil or raw linseed oil, and fuially polishing with a soft (‘hamois 
leather, will sometime^ effect a cure, but the blooming is always 
likely to re-occur, and a second treatment will then be necessary. 

Occasionally blooming is caus^ by ammonia in the air, and in 
such a case it is due to a chemical change and cannot, therefore, be 
remedied. Mr. J. C. Smith states that rubbing the surface over 
with strong acetic acid and afterwards polishing with a clean leather 
is also sometime^ beneficial. In difficult cases the ventilation ^of the 
room should always be carefully attended to, particularly if a gas 
stove is used. 

^^imsunck Green turning Bke . — ^Many architects a^d property 
owners have deplored the fact that wood and other work painted 
with Brunswick green has changed after a few months’ exposure, 
becoming almost blue. This change is due to a chemical action 
between the Frussian blue and chrome yellow of which the gi'^n is 
partly made, and when it occurs there is no remedy. 

As a matter of fact, Brunswick greens are rapidly going out of 
favour, as permanent greens are now to be had in a variety of pleasing 
shades which cost but little more. Of these, the “ Suffield ” greens 
of Messrs. Mander. Brothers are strongly to be recommended, 
l^coln green and zinc green are alw much better than Brtmswick 
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Brmh When the marks of a brush show on thecompleljon 

of painted work it indicates fither an improperly prepared surface 
which remains absorbent, incompetency in applying; the paint, 
or a defect .in the mixing of the paint which is too thick for the job. 
Cheap bnishes containing a large amount of adulteration are* also 
responsible for a good many brush marks. Indeed, it is doubtful 
whether the best “ brush-hand/' as an ex|)ert in applying paint 
is called, can altogether avoid these marks if he is compelled to use 
such a brush. Onlinary paint, distemper and enamels flow out 
after they are ajiplied and the bnish marks quickly disappear. 
In finishing flat work on a wide ex^ianse, say, for instance, the wall 
of a large staircase, it is difficult to eliminate brush marks altogether, 
and it 18 for this reason that stippling is done on such work This 
is dabbing with a special bnish culled a “ stippler," which takes out 
all bnish marks and divides the surface into minute depressions 
which gives a very soft and pleasing effect when viewed from a 
distance. • 

(UiaJkmig. - This term is applied to oil paint which loses its original 
nature and takes a condition like imperfectlv 'bound whitew’ash. 
In other words the paint will partly come off on to the hand or a 
piece of black cloth when nibbe.d against it. The ilefect is due in 
a greater or less degree to the perishing of the oil in the paint, and 
it is trcipiently found to occur in white IcAtl paiiib when exjMised 
to sea air. There is no remedy, but to avoid the same trouble 
when repainting iliflFerenl paint should be use^d. and the beat in the. 
opinion of tlie author is either to use for the final coats xinc oxide, 
or a paint made of white lead and zinc oxide with a small percentage 
of barytes, which should give a lasting paint and one which will 
not chalk. , 

of Fffrww/i. -This defect may be said to be an exaggerated 
form of pitting. In other words, the varnish at certain points 
does not adhere prop<*rly, and hence there is no uniformity. If, 
f(Tr example, varnish is applied to a surface wliic^* has been painted 
so as to leave an oily surface there, will be more or less difficulty 
experienced in getting it on. A little whiting rubbed on will often 
assist in removing this trouble, and the practice is often resorted 
to in grained work. 
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QoilourKf Fading o/*. -When colour fades it is usually due to 
free lime in plaster, such as in the (?ase of distempers and water- 
paints, or it may occur from the colours being naturally fugitive. 
On another page will be found a complete list of colours which 
are ^rmanent, and those which are more or less fugitive, and also 
those which arc susceptible to certain fumes and affected by free 
lime. 

Cracking of T’rtniwA. -This is the same defect ns crazing, but 
is of a more extensive character. 

Crawling— Three, general reasons may be given for this 
defect : — (a) Insufficient adhesion between the varnish and the 
surface to which it is applied ; (b) The varnish being too thick 
or viscous ; (c) The varnish being applied too liberally, as might 
very easily happen in cold weather. When crawling occurs from 
either of these causes there is no remedy except removing the old 
coat and revamishing. 

Crazing of Varnish.-* Thin defect consists of minute intersecting 
cracks which appear over the surface, and it is usually dued-o using 
a hard varnish ove/an elastic one. It may also be due to an inherent 
fault in the varnish itself, owing to the excessive Uoe of hanl gums, 
but inasmuch as these gums are expensive and hard to melt the 
defect rarely arises from this cause. Extreme cold will sometiines 
cause varnish to craze. • 

Datup Walls . — The cure for damp walls is frequently outside 
the scope of the decorator, being a matter for the builder. For 
example, when a wall is damp owing to surface water coming through 
or when it forms part of a basement, a cure depends upon building 
a second wall to separate the main wall from the soil. Sometimes 
dampness of a wall arises from want of a damp-coujse, but this is 
only fpund in old buildings or those situated in the country. The 
building laws of most cities re<{uire the insertion of a damp-course 
in every case of a newly erected structure. If one must be inserted 
this can be done by ahonng up the building and putting in lestu, 
slate or cement, say 18 inches to 2 feet at the time. 

Sometimes rain' will be found Uk drive through a wall. ^In other 
•cases unsound'bricks may here and there lead to trouble. The old 
method of coating a wall with lead foil may now be regarded as 
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practically obsolete, as much better results may be obtained by 
using one of the various 8pecis||ities which are sold for the purpose. 
In cases of extroni^ difficulty the following method is recommended, 
having been used on several occasions by the author when dealing 
with half basement houses. Having tried a number of specialities, 
the difficulty was alwavs reached of getting the wall dry or noArly 
so before the material was applied. Large tires were made in the 
various i-ooms coiitainetl in “devils," but even then the. walls 
still remained damp. Under these circumstances the whole of the 
plaster on the wall*’ was stripped off and the work was replastered 
with Portland cement to w’hich a little sand had been added. 
This proved (|uite effectual, as, of course, the cement will settle 
in the presence oi moisture , in fact, it is necessary^ tor it to become 
hard. Sometimes the dampness arises from sea sand containing 
salt being used in the mortar. In this case it is im])ossible to with- 
draw the salt and the best w’ay is to treat the wall with Portland 
cement. The following are some of the mixtures rccomineiidcd 
by various authors * 

(1) T^'o coats of petrifying liquid. 

(2) Coat the wall on the outside with a mixture of linseed oil, 
rosin and tallow or beeswax. 

(3) Dissolve 6 lbs. of chloride of calcium in 2 galloiis'of soft water, 
settle and drain. Reduce in a separate vessel 1 gallon of conceT^ 
trated silicate of soda or water glass with 1 galldii of hot water. 
Mix well and strain. When using the liquid on old walls all the 
paper, whitewash, or loose plaster must be .removed. Apply 
the chlonde of calcium mixture and immediately afterwards *the 
silicate of soda solution. Tf not dr}' within two or three hours, 
follow >vith a second coat of the water glass. Unless the chloride 
of calcium is employed the latter will be useless. 

(4) "The Painters' Magazine gives the following: 50 lbs. air 
slaked lime, 10 lbs. glucose, 2j lbs. powdered alum, 2 gallons boiled 

ULnseed oil, 5 pints oil of eucalyptus, are placed in a small barrel 
or tub, and K gallons of warm water gradually added, stirring 
in the meantime until all is dissolved. If this liquid is too stout 
to work freely, more w'arm writer is added. Any lime-proof pig- 
ments, such as zinc oxide, oxide of iron reds, ochres, umbers, lime 
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blue, ct(?., may be mixed with the liquid and applied on the inside 
of,such walls as those mentioned, buj at least two coats are required 
to obtain the de^sired result. From 3 to 4 lbs. of pigment are required 
to the gallon of liquid, exc-cpting in the case of umber or lime 
blue, where 1 and IJ to 2 lbs. is ample. If this damp-resisting 
paint does not give the result looked for the remedy must be applied 
from the outside of the wall. 

(5) The folhi wing is said to be a good application for damp walls 
1 lissol ve J lb. of mottled soap in I gallon of water. This composition 
IS to be laid over the brickwork steadily and Ci^refully with a large 
thick brush, but not in such a manner as to form a froth or lather 
on the surface. It must be allowed twenty-four hours to dry on the 
walls. Now mix J lb. of alum with 4 gallons of water ; let it stand 
twentv-four hours, and then apply it over the cx)ating of soap. 

The operation must be performed in dry weather. 

(0) Another method is to use 8 parts linseed oil and 1 part 
sulphur, heated together to 278" F. in an iron vessel. 

Avother Waterproof Coating - Rosin oil 5(1 parts, rosin 30 parts, 
white soap 9 parts. Apply hot on the surfaces to be protecfinl. 

Dissolve in 4 galfons of warm water, 1 cwt. of slaked lime, 7 lbs. 
of sugar and 1| lbs. of alum. Add I gallon of boileil oil, 2 pints of 
eucalyptus. More water may be added as may be necessary, 
f The following are a few waterproof paints suitable for apjilica- 
tion to damp wdSls, but there are many others to be had : - - 
Inertoif is described as a waterproof preservative paint which 
is useful for protection against dampness, acids, alkalies, salt water, 
etc.j^nd may be used on iron, cement or concrete surfaces. 

Melena is an enamel paint prepared in twenty-four colours 
and intended for use on damp w^ls. When dry it can be washed. 
On new work two coats are required, the second being aqpUed 
after the first is thoroughly dry. The surface to be enamelled 
must be free from grease and dirt. The second use for this material 
is aa a coating on new plaster which it is desired to cover with-. 
wAll paper. Two^ctWits would effectually prevent any discoloration 
of the pattern. 

Pinchia*8 N.D.K. Slone Fluid is ti transparent, liquid which is 
brushed on like paint. Its action is claimed to be that of thoroughly 
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waterproofing the outside walls by forming an inert film ’through ' 
which water, moisture, or any^orm of dampness cannot penetrate. 
It may be used successfully to prevent stone decaying. 

Iranite. -Tronite is supplied in the fonn of a fine mineral powder 
packed in'metal cans. It is mixed with water to about the Qon- 
sistency of orduiary whitewash and spread upon the desired surface 
with a brush. 1 1 is particularly suitable for application to concrete, 
brickwork, etc., and is strongly recommended for application to 
damp walls. 

Kubberme.- This tspeciality is used for coating outside brick 
or stone, but it also largely used on newly plastered walls, or on 
those which have been patehed, so as to permit papering to be 
done without tlie risk of the colours fading. One gallon covers 
about !K) sijuare yards, and two coats should be given. 

This term is applied to varnish which loses its 
gloss, and the detect is generally due to an absorbent undercoat 
or imperfect hlliiig of the wowi, especially if it is hardwood, such as 
oak. Unseasoned timber is particularly apl to cause deadening 
of the varnish applied to it , 

Efflorescenc'e on Brick and Stone Worl*.— -Not infreipiently new 
buildings are greatly disfigured by a white incrustation or efflores- 
cence which appears on the surface soon after they ard completed. 
The same trouble is not infrequently* noticed on old buildings,' 
particularly after a very heavy rain of long duration. The eflloxes- 
cence appears in the shape of a light powdery crystalline substance, 
which in maipr cases is a form of sulphate, of magnesia or impure 
Epsom salts. It may appear on the bricks, on stone, on the mortar 
joints, or on Ixith. It arises from certain soluble salts contained 
in the clay from which the bricks are made, in the stone or in the 
lime frqip which the mortar is made. It is difficult to diniinate 
the soluble salts when they exist, but washing the clay previous to 
making the bricks is sometimes resorted to. In cases where the 
efflor escence does exist the surface should be first well bnished down. 
Then a solution of soap, made by dissolving 2^bs. of soap to a 
gallon of water, should be given, and when dry this should be followed 
by a coat %i alum in solution, say 1 lb. of alum to a gallon of water, 
01 aluminium sulphate may be used instead of alum if desired. 
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Another remedy sometimes used with good effect is to wash down 
tte surface with a solution of hydroofilorio acid. ^ 

Efflorescence sometimes appears also on newly plastereil walls 
and arises from uncombiiied salts in the lime. In such cases 
a w^ak solution of acetic acid should be applied. 

FUishuig of Paint - This term alludes to two entirely different 
effects : — (a) The occurrence in fiat work of glossy patches ; and 
(b) exactly the reverse, viz., the appearance of dull nr flat patches 
on paint work finished glossy. 

In the former case the flashes may be due t« want of uniformity 
in the under coats, to the use of turpentine substitutes, which are 
particularly prone to give rise tf» flashing, particularly if the vrork 
is done in very hot weather. When dull patches occur on oil 
paint the work requires another coat of paint all over, but. if this 
cannot be given owing to the expense, a soft rag dipped in linseed 
oil nibbed over the dull places will produce a fairly giMnl result. 

Mildew. — ^Imperfec^y seasoned timber, together with dampness 
in other local conditions, sometimes gives rise U) a fungus |ppearing 
on the surface of painted woodwork. The tenn “ mildew is 
usually applied to this defect, which is not only very unsightly 
but under favourable conditions the fungus will spread and com- 
pletely destroy the paint film. Doubtless the linseed oil, being 
*of vegetable origin, feeds thie fungus to a considerable exten];. The 
remedy is to first brush and afterwards rub down the painted surface 
very thoroughly and then to jpve a liberal coat of genuine American 
turpentine, which appears to destroy the growth. A good washing 
with strong soap is another method recommended. Five per cent, 
of benzene add^ to the turpentine is said to be an advantage. 

Paint Peeling. --Whew this defect occurs, it of course is evident 
that thdre is not sufficient adherence between the' paint md the 
Burfacii to which it is applied. The commonest causes ai^:-(l) 
Damp wood ; (2) Dampness back of the wood ; (fl) Ochre priming 
coat; (4) Loose old paint not thoroughly cleaned away; 4^) 
Resinous wood* not properly seasoned or prepared for painting ; 
and (6) Boiled oil in the priming coat. 

Wood may be damp for many other reasons than Imperfect 
• seasoning. Fot example, its pores being open it will absorb moisture 
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very readily, hence dew, fog and rain arc alike apt to render the 
wood unsuitable for^ainting foncthe time being. If paint is applied 
to such a surface, heat will drive the moisture out and cause the 
paint to pfel. Plaster if painted upon before it is quite dry is 
almost certain to cause peeling either of the oil paint, distemper 
or washable water paint which may be applied to it, unless some 
special preparation is given to prevent it. In the case of some of the 
“ patent ” plasters the peeling may arise from exactly the opposite 
cause, viz., the painting is left too long, until the plaster seta with 
a glass-likc surface Vhich gives no key. A coat of sharp paint 
applied while the plaster is wet, as mentioned on another page, 
avoids the trouble by giving a “ paintabh* " surface. 

Ochre is so rarely used in this country as a primer that it will 
be sufficient to state that it is wholly unsuitable for the purpose. 
When paint peels owing to an insecure foundation, such as loose 
paint, it clearly indicates slovenly work. In cases where a painted 
surface shows signs of coming away from the wpod it is often cheapest 
in the en*! to remove it altogether and start, afresh, but where the 
expense as, for instance, where the surface to be repainted is of 
consulerable extent will not permit of this, a thorough sandpaper- 
ing and rubbing down with wire brushes will usually produce a 
surface which v/ill answer ita pin pose. If still roiigli, steel wool 
may ba employed, but at the best the work under such conditions* 
will be but a make shift. 

When paint peels from a re.siiiiiU8 exudation from the w’ood, 
more turpentine than usual should be used both in the priming 
and the second coat. Rosin and turpentine are of course closely 
allied in nature, being both derived from the same source, i.r., 
crude- turpentine, exuding from certain pine trees which yield on 
distilfathm turpentine proper, the substance left in *the. still 
being ordinary rosin, which is afterwards refined in a manner depend- 
ing upon the purpose for which it is to be used. Boiled oil should 
be used in a priming coat because it has a tendency to give too 
glossy a surface — exactly what is nof wanted. 

PHtifuj and PhMiny. There^are several causes to which may 
be assigned this defect. It appears in the shape of small dull places 
like pinheads on the surface of varnished work. Turpentine, if 
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left in a brush after cleaning, mil sometimes cause it ; and an unclean 
^rface upon which there is dirt, ^case, or so^, as well as frothy 
varnish, will also cause the trouble. Usually the defeet may be 
avoided by thoroughly rubbing down the surface beforp,the varnish 
is «pp1ii‘d. 

Poivderintf or FUmmj. - Under certain conditions varnish loses 
its gloss and becomes reduced to a ]»owdcrv or floury condition. 
This will often occur when a varnish intended for inside use is 
used outside. In any case where it occurs it points to an incorrect 
selection of the jiarticular grade of varnish dhed, and there is no 
remedy. 

Putty — iSometimes putty is fouiul to give a nasty 

stain on white woodwork or enamel which is applied over it. 
This is due to impure oil being used, -and can never occur in pniperly 
made putty, which should consist of pure linseed oil and whiting 
only. 

Seedy VartM. -S(\pietinics after varnish is applied it may be 
found to have a peculiar appearance, as though it contained minute 
seeds. This is in <nost cases due to the varnish having been st>ored 
ill a warm place and immediately applied to a cold surface, or lice 
versa. The remedy is to bring the varnish as nearly as possible 
to the temperature of the room in which it is to be used. 

Shortness of ff^hite Lead. -This is a defect which indicates -that 
either the lead is too new or that it is ground in an insufficient 
quantity of oil. Adulteration will also produce the same result. 
Thf lead, instead of clinging together like good puttytdoes, breaks 
off short and shows a tendency to crumble. It may be mentioned 
here that the stiffness of white lead varies considerably according 
to the locality in which it is to be used, according to^the particular 
requirements of painters in different parts of the countit.' In 
Scotland and the North of England generally a thin lead Ie 
preferred ; in the Midland counties, one of medium stiffness ; and 
in London and the South a stiff lead is almost invariably preforr6ff! 

Sinoke Nfatns.^-Wheil work such as a ceiling is badly stained by 
smoke it is not sufficient to mere^ wash it off with clean water, 
as is often the custom. Such stains consist chiefly of carbon 
and are more or less of a greasy nature, and also contain a certain 
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amount of free sulphuric acid. The washing should be done veiy 
thoroughly, and tlien the surfa^ be washed with a coat of dilul^ 
^ acetic acid, which Vill kill the acidity. When dry the surface 
should be ^ven a coat of bleached shellac varnish, or if the case 
is a very bad one, two coats should be applied. Upon this a coat 
of flat white paint should he applied, and this will form an excellent 
foundation for distemper, which can then be uniformly applied 
without difficulty. 

Spechit or very closely examining a varnished surface 

it will fre(jucntly be Kuind that the work is much marred by small 
specks, which app^iur at intervals all over the work and greatly 
detract from the finished appearance. These may arise from dirty 
brusheji or even from (brt. in the vaniish, but much more frequently 
they are caused by the mimit(‘ particles which are suspended in the 
air. Some varnishers on this account put water on the floor 
before commencing to apply the varnish, but here the remedy may 
prove more disastrous than the disease b^'ause the moisture 
may afiec^ the varnish seriously. In painting carriages, where the 
surface is required absolutely free from specks, special varnishing 
rooms are provided in some cases. These are ventilated on a 
scientific basis, and the precaution is even taken of admitting air 
through double gratings filled with cotton wool. The workmen 
have to (ake special care of their jiersonal cleanliness, ^even of their 
clothes and hair, beard, etc., and the brushes are cleaned with 
scrupulous care, lii the ordinary house painter's work these con- 
ditions are, of^coursc, impracticable, and the only thing to be donp 
when varnishing is to allow the room to rest for some time before 
the varnish is actually applied, and then if any nibs appear, care- 
fully pick them out with a sharp pointed piece of wood immediately 
after the lamish' is applied, and before it has commenced td set. 

Sometimes spots appear on a varnished surface. 
These may be due to spots of some kind on the wood or other 
natirial before the varnish was applied but they are more 
frequently caused by cold air. If the spots are diie to splashes 
of mud, as, for instance, in the case of carriages, they can be removed 
by washing with rainwater and drying in the sun. 

This is a term applied to a vamish which has been 
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rub])e(f or felted down, and ia due to the nddung vaniiHli having 
been applied before the under co^it was Hufficjently hani. Some- 
times the defect is called “ liashitig." The term *' sweating ” * 
is also applied to French polish work when small drops appear 
on* the surface. This is due, according to Mr. .1. (5. Smith, to an 
excess of oil beneath the polish, hut Mr. (‘harles Harrison attributes 
it to the small amount of petroleum which is contained in commercial 
methylated spirita, and which is a<ld(‘tl under the (lovernment 
regulations : this spirit lieing sometimes us«l for final ])re})aiation 
in French polishing, or spmting off. Pui e alcfthol is much preferred 
for this purpose. 

Tnt'ky Vamuh.- This term is used to describt* a varnished 
surface w’hicli does not dry lianl, but remains sticky. The cause 
ia usually a dirty or greasv surface, but it often arises from the lack 
of pure air, which, if supplied, would give the oxygen necessary 
for the proper hardening of the varnish. 

WhUe Ijendj Diju^hration. of. -Those wlio have studied the 
subject, oven superficially, know that one of the prop(*rti#H of white 
lead is that it darkens when exposed to sulphur fumes, this being 
due to the formation of sulphide of lea<l. Sulphur is contained, 
of course, to a small ext^^nt in the air of all large towns in which 
soft coal is burned, and in passing it may be mentioned that gas 

* manufacturers are giving as one of the reasons why gas should be 
used in preference to coal, the fact that it does not give off so much 
sulphur. In most American cities anthracite coal is used. This 
is practically smokeless and gives of! little or no aulphur, hence 
the American tests with painter s materials may be looked upon 
with suspicion, because the conditions in the two countries are so 
different. When white lead has once be.come discoloured it 
cannot* be restored to its original colour. A preventive* measure 
may, however, be taken by either using a pigment such* as zinc 
oxide, which will not be affected in the same way, or if lead is pre- 
ferred the finish may be zinc oxide with or without copal vatnish 
added to it, oro coat'of good varnish will wholly prevent the trouble. 

Whitening of Vamiah . — This imsightly effect is, as a rule, due 
to the absorption of moisture. When a varnish is to be used 

• in a position where there is much water, say, for example, on a 
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boat, at the seamde, or in danip-sitiiatioiis generally, a special grade 
of varnish made from extra hartj gums should ho used. The causes 
' which give rise to ^ blooming ” {q.v.) to some extent give rise to 
whitening also. As explained under the head of “ Testing Pamters’ 
Materials," a simple method of testing varnishes is to appl^j a 
sponge or pad saturated with water to the hard film and leave it for 
twenty-four hours, and a white mark will often be found where the 
water is brought in contact. In some vamishcs this mark will 
disappear after a short, time, in which case the varnish may be 
safely used ; but it it remains permanently it indicati'S the pre- 
sence of rosin, and the varnish should be rejected. If spirits such 
as wliisky, brandy, etc., come in contact with varnish, they will m 
most cases cause the surface to become white, but this disappears 
after a time. For table tojis, counters, etc., upon which to set 
spirit glasses, special hard pohsliing varnish should be used, and 
tins will nut turn white at all. 



CHAPTER IX 

SPRCinCATIONS FOR PAINTERS’ AND DKCORATORs’ WORK 

The following suggestions are intended for l&be use of engineers, 
andiitects, and others to regulate the labour and material in all 
the prineipal kinds of |>aintiug. They are in some cases more 
elaborate and lengthy than would be needed for ordinary work, 
but adopted as a whole they will be found useful for those who have 
to purchase in larg(‘ quantities, as, for example, a railway company 
or coriioration. 

If one takes an oid^ar^^ architect's specification it will be found 
that the clauses relating to {minting are usually most unKa1jR^actor}^ 
Wood and other twork is specified to be finished in “ four oils.” 
which means little or nothing. Then quite frcHjuently one finds that 
all the materials are specified to be the “ very best ot their respective 
classes,” whicb, in the case of certain buildings of minor importance, 
*18 an absurditjr. Take vaniish for example. The clauso.quotod 
would literally mean a varnish costing perhaps a gallon. If 
the proprty to be painted consisted of cottages, or small villus, 
one would not dream of using so expensive a product. • 

A point to which particular attention may be attracted is the 
custom of specifying a certain brand of lead, oil, varnish, water- 
paint, or other material. It is quite reasonable and natural that 
an architect or property owner who has used a certain brand of 
vaniish which he finds gave good results should wish th6 same 
kind to be employed in his new work. The custom, however, 
is sometimes rather unsatisfactory to the decorator, because the^^' 
particular brand specified may be made by a firm with which he 
has not had previous dealings, and he would, therefore, probably 
have to pay a higher price for a small quantity of the* material 
r^uired than he would if he purchased through his oidinaiy mer- 
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chflnts or manufacturero with whom he did buainess regularly. A 
more important point, howcvcif is that his workmen might not lie 
acquainted with tfie peculiar nature of the specified material, 
for it may betaken as an established &et. that all painters’ materials 
have their peculiarities. To some extent, this accounts for^he 
fact which has often been noted, that working painters who arc 
called upon to apply a material which they are not accustomed 
to would often condemn it because it works differently to what they 
have been using. For example, white lead being really a lead soap, 
is easy of a2)plicati6n. (/crtabi other pigments are not quite so 
easy, although thry may, as a fact, possess considerable advantages 
from the point of view of their durability. 

Perhaps the best plan to follow when specifying goods of certain 
brands is to insert a saving clause to read “ or other approved 
material of equal quality.” The contractor can then ask permission 
to use any particular material in place of that specifically mentioned, 
and would hardly be likely to do so unless he, were convinced that 
good resqjts would ensue. Certainly the architect would not give 
his consent unless he were equally convinced. • 

In drawing up a specification the writer should endeavour to 
make his wishes as t>o what is required as clear as possible. Indeed 
a well-drawn specification can leave nq doubt whatever on the 
subject. , It should be ivinemborcd that however j?arefully and 
minutely a Bi)ecification may be drawn, its terms can be evadfed 
if the contractor wishes, and this is particularly the case with 
painters’ w'ork However stringent and thorough the supervisiciji 
exercised may be, the actual materials usetl depend largely upon the 
honesty of the contractor. It is partly for this reason that tenders 
vary so largely. Sometimes the difference between the highest 
and th^ l^est is as much as 100 per cent. In such a c^e the 
explanation is probably that the highest bidder interprets the 
specification literally, and because material and labour are specified 
to be the best of their several kinds, he makesihis calculations 
on that basis. If the master painter has done worlf for the same 
arcTdtect or owner on some previous occasion he will be better 
able to jiicfge as to what will be actually insisted upon, and will • 
knowliow far the letter of the specification is to be followed. For 
, P.P. M 
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this reason it is found most satisfactory not to change the contractor 
on different jobs often. Having obtained a satisfactory job from 
a master painter at a reasonable price he should bo given further * 
work and be told exactly what is wanted, it being left to him to 
prckluce the rec^uired results in his own way. 

In some cases where a large amount of the same paint is required 
and it is of a special composition, the best plan is to arrange that 
the order be given by the contractor to a manufaeturer who supplies 
it in quantities as required, and who guarantees this composition. 
In order that it may be seen that the manufacturer lives up to his 
contract an occasional taking of samples and analysis may be 
followed in important work. 

A clause is usually inserted in specifications to the effect that 
” all work necessary to completely finish the building, whether 
specially mentioned or not, is to be included in the tender.” This 
sometimes loads to trouble, because it may become a (juestion 
as to whether a particular piece of work is or is not necessary. 
In connection with the carcass of the building, this misundejstanding 
would not be likely to occur to so great an extent, but in painting, 
which is aftor all only a superficial finish, the case is different. 
Take a simple example: If the specification states that ”all 
^ ceilings are‘to be claircolled and whitened,” and no special mention 
is made of t)ie soffits of staircase, yet these would be included 
because they would never be left plain. In passing it may be sug- 
gested that the phrase used might be “ all plaster work except 
where otherwitlb mentioned shall be claircolled and wliitened.” 
On the other hand, if it were intended tliat the cornice should be 
tinted, and there was no mention of it in the specification, it should 
not be insisted upon, except as an extra. In submitting an estimate 
for tender for painters’ work it is sometimes desiral^le to odd words 
to the following effect, ** the items of work mentioned below are 
included in this estimate (or tender) although not particularly 
mentioned in th<^. specification.” This will indicate exactly •hoio> 
far the estimate goes, and a note of this kind will usually be much 
appreciated b^ the architect or house owner. 

An interesting point in connection vdth specifications is the 
best course to be adopted by the contractor when certain matorials 
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are included, or special methods of work are instructed to be followed 
which the contractor as a trainej and experienced man knows camifet 
give satisfactory results. If he points out the error, it may be 
thought that he is actuated by the possibility of gaining some per- 
sonal advantage. If he strictly follows the specification, he may 
know quite well that the results will be most objectionable, and 
he will get the blame. Many decorators under such trying circum- 
stances would procexKl to do the work in their own way and say 
nothing about the variation they had made ; but when the architect 
is “ approachable ’’•the difficulty should be pointed out and an 
opportunity given him of making a change in the clauses. 

In dealing both witii new work and old it is necessary that 
arrangements be made so that there is no interference by one set 
of tradesmen with another. A great deal of trouble and dissatis- 
faction are the result of this important point being overlooked. 
Perhaps the electric light or bell operators are the biggest sinners 
in this respect, for if care is not taken that tl^eir work is completed 
before tljp decorators start, some dirty marks are sure to appear on 
the walls, which may mean repaiutiug or repapenng. 

Again, finished rooms are sometimes use^ by the workmen 
in which to take theii' meals, or to store their clothes. This should 
be forbidden ; indeed, the only safe /ule is to arrange mattery 
in such/i way that when once un a])artment is giveinnto the Jiands 
of the painters no one shall be allowed U) entxM' excepting tltose 
duly authorised. 

In repainti^ig a large house a definite system should be follow^ 
in the execution of the work in order ’to economise in time and to 
produce satisfactory results. These details will usuaUy be left 
to the foreman, although in a large building the duty may devolve 
upon thc^ clerk of the works. It may be also remarked {hat it is 
very ndbessary that the foreman be well acquainted with the specifi- 
cation in all its details ; indeed, he should almost learn it by heart. 

Ml dirt should be taken out of the building as Etf)on as practicable, 
and the work is best commenced at the top of the hbuse, so that by 
Working toward the bottom of the building, all the dirt and rubbish 
can be e&sily carted away. In old houses it is very necessary 
to B6e that the chimneys are swept before the painters’ work com 
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mences. This may appear to be only a small item, but foul chimneys 
leit unattended to fre({uently give aigreat deal of trouble. 

Another small point we have to mention is to provide in the 
spexiification fur an amply sufficient (jiiantity of duKt-shcets for the 
protection of furniture, etc., during the execution of the work, 
and to replace all articles which have to be moved for the execution 
of the work. 


Contracts. 

A contract should, of course, be appended *to the specification 
of all important work. 

Two very well-considered and e<iuitable forms of contract for 
painters’ work are issued by the Incorporated Institute of British 
Decorators (Painters’ Hall, Little Trinity Lane, E.C., price Cd. 
each). They are printed on foolscap paper, ready for signing 
when the blanks have been filled in. Space will not permit 
of the whole of the toxt being printed here, but the principal pro- 
visions may be given. No. I form is intended for use ^hen an 
architect is employed. No. 2 form when the services of the architect 
are dispensed with. The following are the chief conditions 

J. The work to be executed and completed in the best manner 
(tnd with thd best materials^ 

2. The work^to be done to the reasonable satisfaction, of the 
architect.” 

3. The contractor to supply ever 3 rthing necessary to the proper 
exicution of the Vork, whether the same may or may n^t be particu- 
larly described in the specification, provided that the same is 
reasonably to be inferred therefrom. The employer shall provide 
water, li^ht and fire, if and as necessary. 

4. Vouchers to be provided if required to prove materiaLmupplied 
are such as are specified. 

■ 5. Competent foremen are to be constantly on the work. The 
architect may dismiss Rny person who will in his opinion be incem-< 
petent, or who misconducts himself. 

C. All extras or variations to b^ authorised by the architect and 
^d or allowed 4or at proportionate rates. The measurements of 
the work to be made by a surveyor mutually agreed upon. 
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• 

7. Defects in work occurring within three months of the comple- 
tion of the work which arise either from materia) or workmansAp 
which in the opinion of the architect is not in accordance with the 
specification, are to be made good at the cost of contractor unless 
the architect shall decide that he ought to be paid for same. • 

8. The progress of the work of the painter is not to be interfered 
with by other workmen. 

9. The contractor is to be responsible for any accident whicjt'may 
arise in connection with the execution of the work. 

10. The employ^ is to remove within forty-eight hours any 
furniture or effects which the contractor may indicate in writing is 
likely to be injured. 

1 1 . The employer is t^) fake the risk of fire, and in the event 
of one occurring, contractor is fo be paid for work actually done 
and material delivered. 

T2. The work is to be comidetely finished by a given time, and 
a stated sum is to be paid by the contractor f(jr every day exce.eding 
that timi. 

13. The time is to be reasonably extended fi\ case of strikes 
or delay on the part of other workmen, but written notice is to be 
given when such delay occurs. 

11. When the prime cost of materials,is given in the Specification, 
it meaiK (except in the case of paperhangings) the ^m paid to the 
manufacturer or merchant after deducting all trade discoufits, 
but not discount for cash. The prime cost of the paperhanguigs 
is to be takemat the prices marked on the samples. * • 

15. The work is to paid for in instalments at the rate of 75 per 
cent, of work actually done, according to the architect’s certificate. 
Such ^mount is to be paid within seven days. If not paid by the 
cmployei^ithin the time agreed upon, 5 per cent, interest per annum 
is to be*pal<^ th® unpaid certificate. 

16. If the works are stopped for a given time by the architect 

or Court of law the contractor may determine the contract in 
writing, and shall be paid for work done at a proportionate 
scale. , 

17. An arbitrator mutually agreed upon is to be appointed 
to sdbtle all differences, if any. 
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com»m:rci|il paints and painting 
Suggested Specifications. 

It will be luiderstood that in wiitii)^ a sptcification from the , 
Bugge8t<»d clauses which follow any part or parta may be adopted 
or ^mssed over according to circumstances. Obviously it is im- 
possible to draw a specification which will meet all conditions. 

Special Olausbs. 

Labour . — The workmen employed in the execution of the whole 
of the work herein specified are to be skillcif men of cxpericiltei^ 
and are to receive the minimum wage equal to the union rate of 
Labourers and lads may be employed as helpers in the proportion 
of 

cir. -All locks, sash fasteners, and similar fittings are to 
be removed previous to commencing wwk, to be re-lac^uered 
(? painted) and fixed on its completion. 

Tinlft . — Tints of all paint, enamel, distemjw'r and other work 
are to be painted on small boards and submitted to the^ architect 
for approval in Hie respective rooms in which they are to be used. 

Scaffolding.— Tho contractor is to provide all necessary scaffolding, 
and to place it as far as it is practicable in the room or position in 
cwhich it is lo be used. « 

Dust Sheetsf—ln the case of the decoration of furnished houses 
ample dust sheets are to be provided for the protection of furniture. 

Vamishj Enatnd and Proprietary Paints, efc.— All such goods 
are to be used^as received from the manufacturers runless special 
directions are given for admixture with water or otherwise, and 
in such cAses the directions are to be strictly adhered to. 

All materials arc to be the best of their ^veral 
kinds,, as herein specified. In cases where it is deemedfnecessaiy 
to have an analysis made, or an expert report from a paint ^hnolo^ 
gist, on any material used, the architect may take samples and sub- 
mit them to an« expert, whose report shall be binding. If thtf*’ 
report is favourable, the employer shall pay its cost, but if the con- 
trary, the contractor shall pay t^ie expense involved. In the lafUr 
.^case, all material condemned shall be immediately removed from 
the premises. 
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Zinc Grey. --All zinc grey is to be the product of the eoitibustion 
)f spelter, and is to contain not more than 75 per cent, of metajlio 
sine. The use of A mixture ot white pigment with black will not 
be allowed. 

Knotting. All knotting is to be pure orange shellac dissolved 
in methylated spirits, and is to be free from rosin and naphtha. 

Special PairUs . — The paint used on the following work (fill in 
details) is to be paint purchased either froim the 

manufacturers or merchants and to be guaranteed by'wther 
that it is not stale* 

Spedfeati^ of Painierft' WorA’.— Before giving suggestions for 
specifications to regulate the execution of some of the most 
important work it may be pointed out that the details are given 
at considerable length under the head of “ The Paint most suitable 
for Different Surfaces,” and reference should be made thereto. 

Neiv Woodmrk— Outside . — ^The woodwork is to receive a coat 
of priming, composed of white lead mi.xcd with not more than 
5 per cent, of red lead and raw linseed oil with turpentine. 
Boiled oil to be used for all other coats on all^outside woodwork. 
Should there be any sappy parts of the wood, these together with 
all knots are to be covered with best knotting. If there are any 
large or loose knots they arc to be cut out and the,spaces neatly 
filled in with wood. 

All nail-holes, open joints and other imperfections are ^,0 be 
stopped with hard stopping, consisting of 25 per cent, of dry nrhite 
lead, mixed with ordinary putty ; three (or fou^j) coats of paint as 
herein specified are then to be applied, but the outside painting ^ork 
is to be suspended in wet or foggy weather and for days 

thereafter. The backs of all doors and window frames are to receive 
a pKming coat of paint before being set in position. • 

(M Work.— Note .— the paint work is in a bad condition, i.e., 
cracked or blistered, it will be necessary to remove it before repaint- 
ing, but if it is in a fairly good condition, it Li^ be rubbed down to 
a level surface by means of powdered pumice sts^ne and moistened 
’felt, or fine glass-paper. The latter, however, is objectionable, 
inasmilbh as it creates dust tUht will be injurious to the workgian 
iithe old paint be made of lead. A careful inspection of the work 
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will enable iho architect to leadily determine which part of the paint 
is to be removed, and he will specify accordingly. 

Benm'ol of Paint- All the following painted work (give it in 
detail) is to be removed by burning of! on the outside of the building, 
and^by the use of paint solvent on the inside. "The paint 

remover must not contain alkaU, and the surface of the work is 
to be perfectly clean after the removal of the paint, so as to be 
suitable for receiving next coat of paint. 

Iwade Mw«/«wrX*.“-This is to receive three (or four) coats of 
paint mixed in the same manner as specified fov outside, excepting 
that no boiled oil is to be used (or) priming as specified for outside 
work (omitting the boiled oil) : the work is then to receive two 
coats of lithopone thinned to the pro|M*r consistency, and a 
finishing coat of sine oxide (or) 

The pauit is to be composed of genuine white lead thinned with 
pure linseed oil (half boiled and half raw) and genuine American 
turpentine in the proper proportions to produce the best result (or) 
two-thirds lead and one-third zinc oxide thoroughly ground together 
in linseed oil or ^ special paint. 

Varnifihed Work. — The foUowiftg work (give details) is to have a 
final coat of varnish, the coat of paint immediately under it 
being finished flat, and to be previously rubbed down with finely 
pbwdered pumice stone applied with moistened felt or felt rubber. 
Before the varflish is applied the surface must be thoroughly 
washed down to remove the pumice. Sometimes two coats 

of varnish are giv^m, in which case the first coat should be rubbed 
do\m in the manner as above mentioned (or with fine steel wool) 
before the second coat of varnish is applied. 

Pfewter— /fwide.— Make good all defects with Keen’s cement, 
sandpaper, and give one coat of sulphate of zinc. After Iwdbty- 
four hours apply three coats of paint, colour to be approved, 
the first coat to bo white lead, second coat 25 per cent, of zinc oxide 
and 75 per cent, of white lead, and in the last coat 50 per cent, 
of each. 

Pla8ter--l)i8tefnpenng.---0n all new plaster (or on old patched^ 
WQrk) give a coat of iinc sulphate, &nd at the expiration of twenty- 
four hours one ^t of oil paint containing a suitable quantity 




of oil, but little turpentine. When dry, distemper with lull coat 
(or coats) of approved colour. # 

Plaster—Washal^ Water Ptnnf afid Dialmiter- This work is to 
be done in the same niaiiiier as described under the head of “ Plaster 
— Disteiii|ihring,” and a second coat of the washable water pint 
is to be given if necessary. 

Pine Make good all imperfections. Give one 

coat of bleached knotting and two coats of floor vai;aish, 

taking care that each coat is thoroughly dry before another is 
applied. 

Staininfi.- Apply two coats of linseed oil and turpentine- -three- 
fourths of the former to ojie-fourth of the latter- then make good 
imperfections, and give a coat of stain of an approved colour 
added to 2 parta of linsewl oil and ‘f jwrts of turpentine, well brushed 
into the wockI. When dry, give a coat ot special floor varnish, 
munufacturiHl by . (? itub down lightly with 

powdered pumice stone and water to give a dull finish.) 

Hardmod Floors, each as Oak\—Al\ work to be cleaned and freed 

§ 

from imperfections. Hardwood filler of approy^ colour is then 
to be applied, and well worked into the pores of the wood. Two 
coats of special floor varnish are then to be given. (? Rub to a dull 
finish.) 

French — The following woodwork is to be skilfully 

French polished in the best manner (give all itemsf » 

Staining Exterior Wod*.— The following work is to be stained 
to approved colour with oil stain, two coats, and afterwards 
varnished with one coat of special varnish supplied for the 
purpose (or to be stained to an appropriate colour), with suitable 
stain added to 2 parts of IGO'’ Benzene to 3 parts of raw linseed 
oil. Vhpr dry, make good all imperfections and give onfe coat of 
raw liraeed oil mixed with 10 per cent, of American turpentine. 

Old Worl’.— "Re-stain thp following work (give in detail) with 
oua coat of pure stain prepared as mentioned pnder the head of 
“ Staining Exterior Work ” (or give one coat of* raw linseed ojl 
aiAd turps in the proportions above mentioned and stain on top). 

Extervfl' Plaster, Stucco, Cenhni, and Concrete. -As far as W 
praiticablc this work should be done after a period of dry weather. 
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The sur&c£ is first to receive one coat of sulphate of zinc (white 
vitriol) dissolved in water in e(jual nioportioiis of each by weight. 
All cracks and imperfections are then to be filled up with Portland 
cement. When the jmtehes have set hanl the whole of the surface 
is t(} receive a second coat of a solution of sulphate of ztne. After 
twenty-four hours three coats of good oil paint composed of 7 parts 
of white lead to 3 parts of zinc, oxide, ground together to a stiff 
past'' in linseed oil. This is to be thinned with 4 parts of linseed 
oil to i part of turpentine, and 1 pint of good mixing varnish to 
each gallon of paint, a little liquid driers of first-class ((uality being 
also added. A larger proportion of oil and less of turpentine is to 
be used in the finishing coat. 

Bfwhmk. The following brickwork is to be painted with two 
coats of paint ma<h' of 4 parts of Venetian red tr) 1 part of white 
lead. The mortar joints are first In be rake^l out, and a full coat 
of paint to be applied very liberaUy. The joints and all inequalities 
are then to be brought to a level surface', with hard stopping, after 
which a second coat is to be applied. The last coat is to be 
Messrs. , brick colour of appn)ved shade. 

At the completion, the joints aYe to be carefully ruled in at equal 
distances apart, the vertical joints to be made to represent Flemish 
bond. Thecolour of the joints is to be (black, red, white). 

* Dwfp^co.— The following specifications are added for this well- 
known materifll, which was the first water paint on the market 
when brought out forty years ago. 

1. On New Interior WaUe. Remove efflorescence, if any, and 
coat the walls once with white Durcsco mixed with Silicate Petri- 
fying Liquid, touch up, and when dry coat twice (or three times) 
with Duresco of tint (the last coat to be stippled), same to 
be mixed and applied ui acconiance with the printed ^rft'.tions 


on the .packages, 

2. On New Interior Walls. (When only two coats in all are 
specified.) Coat ^e walls twice with Duresco (tint ) mixed 
^th Silicate Pttrifyin]g Liquid as stout' as it can be applied, touch 
up after fibrst coat is dry all parts that appear sunk in, in accordaoee 
sdth the printed ‘directions on *the packages. Stipple the final 
coat. 
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3. On Old Interior Walls. Old paperhangings, flakmg'material 

and distemper to be thoroughly removed. Repair cracks, etc., 
with plaster of Paris tinted with body colour Duresco, touch up 
and coat three times with Duresco of tint (the last coat to 

be stippleS), same to be mixed and applied in accordance witjj the 
printed directions on the packages. 

4. On New Exterior WaUs. Ooat the walls once with Duresco 

mixed with Silicate Petrifying Liquid, touch up and whe> dry 
coat twice (or three timea) with Duresco of tint, Same to 

be mixed and apphed in accordance with the printed directions 
on the packages. 

5. On Old Exterior WaUs. (When only two coats in all are 

specified.) Thoroughly remove all loose and flaking materials 
by steel wire brusliing and washing. Repair cracks, etc. Touch 
up i)orous patches with a stout mixture of body colour Duresco 
and Silicate Petrifying Jiicpiid before and after first coat. Coat 
twice with Duresco of fint, same to be mixed and applied 

in accordance with the printed directions on the packages. 

C. On Old Exterior Walts. (For porous surface on walls previously 
distempered or painted.) Remove badly scaling material. Bind 
surface with one coat of permanent zinc white paint, to be 
mixed according to the directions. ,Apply two coats of Duresco 
of • tint, same to be mixed with Silicate Petrifying Liquid 
and applied in accordance with the printed (firections on the 
packages. 

7. On Interior Walls over Lining Paper. Prepare the walls, line 

with white lining paper, butt, but do not lap the joints. Coat the 
paper twice (or three times) with Duresco of tint, mixed 

wit^ Silicate Petrifying Liquid (the last coat to be stippled), same 
to be mixed and applied in accordance with the printed directions 
on tfie packages. 

8. On Woodwork. Duresco is eminently suitable for use on 

woodwork, either as a huishing coat or as au^under coat for paint 
or enamel work, but owing to variation in surface and charapter 
a specification must be designed to meet the requirements of each 
indivicTual case. ’ 

On Asbestos Oermt Fire-Proof BuMng Sheds. When the 
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aBbeBtoB*CPment is damp and pliable well rub in Silicate Petrifying 
Li<iuid before and after fixing. Styp joints with Duresco mixed 
stout with plaster of Paris. When dry the surface may be finished 
in two stout coats of Duresco mixe-d with Silicate Petrifying 
Liqiyd ; stipple the final coat. 

Specifications Issued by City and llonouaH Enuineers. 

Engineers and architect, in drawing up specifications for the 
supply of painters' materials of various kinds f^r the use of public 
bodies, should be particularly exact, in order that competitors may 
be put on an equal plane. 

The following extracts arc taken from specifications issued in 
various towns. They are all official, and the author desires to thank 
the city and borough engineers and architects who have been so kind 
as to send him the documents from which the extracts are made. 
They will all repay a careful study, and will be of assistance in 
drawing up a complete specification regulating the supply of any 
of the materials named according to the particular circumstances. 

The author has\hought it desirable to make a few comments 
upon these specifications under their various heads. 

The letters following the extracts refer to the particular town or 
btrough from which the origirfal specifications were received. Thus, 
all n^kcd (A) cvme from the same town, and so on. 

General Chum. 

*‘^he goods or materials to be supplied under this contract are to 
be of the very best quality, and in every respect equal aud answer- 
able to the patterns and samples (where given), and such as the 
corporation, or its officers duly authorised, shall approve.”* (J) 

Otwnwicnf. — This is mutually contradictory. By all meafls let 
the supplies be equal to standard, in which case the contractor is 
responsible for the piaterial only, but the corporation officers are 
responsible for tbc results. Such an arrangement makes no pro- 
vision for a more suitable ingredient or preparation, and as the valu^ 
of a paint or varnish material can only be guaged by the extent to 
which it is suitable to the purpose for which it is intended, it foUoUrs 
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that the most suitable material must be very best quality* nft matter 
whether its intriusic value be greater or less than the standard, t 

In their own interests, therefore, some phrase for incorporation 
in specifications should be agreed upon by public bodies which will 
leave a way open to the consideration of reasonable offers fjom 
manufacturers- offers which may prove of the highest value to 
the bodies in question. These in their turn should provide, 
collectively or individually, some machinery for establishirj;3[ or 
refuting the contention of the tenderer. 

One of the most ecrious complaints advanced by merchants and 
manufacturers who tender for the supply of dry pigments, paints 
and varnishes to public corporations and borough councils is that 
many of the goods supplied under contracts which include specifi- 
cations worded in the loose mamier given above do not and cannot 
conform to the specification. This is often due to ignorance on the 
part of the buyer as to the nature and qualities of the goods bought, 
but it is also often due to the ruthless and one may say scandalous 
cutting |yhich takes place in the price. It is not fair to tenderers 
to specify a tmrticular grade of goods and then Jx) accept a grade 
which is lower and cheaper. 

Tendering to sam})lc is the fairest and most satisfactory plan, 
and every tenderer should be supplied^ with identical samples. 


Cohuriiuj Pigments. 

To specify.coiTectly the (vloiiring pigments that are to be used in 
the work whicli ordinarily comes within the province of the cugiueer 
and architect jmewhat difficult. It is useless to require that all 
such colours , 11 be fast, «.e., shall not fade on es^osure to sun- 

light, 'Ibeeause' rtain pigments in ordinary use inevitably change 
colour %omewl t, whatever their quality may be. For example, 
Dutch pink and Prussian blue do not possess the same degree of 
fastness, certain well-defined conditions affectiqg the intrinsic hue 
of each. In the case of certain pigments, such as siennas, umbers, 
etb., chemical analysis tells us little of the pigmentary value ; the 
purity of ^ne or hue is the essential property. 

There are many considerations which regulate the grade or 
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intrmsio Value of a pigment, and many a so-called jure pigment 
map be worthless as a painter’s materid. 

The qualities which generally coWitute a high-class pigment 
are : (1) purity of tone— (a) as a self colour, (6) when reduced with 
a w)pte pigment such as zinc oxide; (2) fineness of* particles ; 
(3) chemical and physical stability ; (4) fastness to light ; (5) absence 
of destructive action on other pigments. 

Aq^igment, for instance, such as ultramarine blue or purple brown 
of high quality, reduced with good mineral barytes, may easily be 
of much greater value for painting and decorating purposes than 
either of the two pigments in the unmixed condition.. 

Among the fine colours, such as chrome, etc., it may be generally 
expected that the lower grades will contain a proportion of baiytes 
or other reducing agent in an inverse ratio to the price charged, and 
it naturally follows that when required for staining purposes a 
correspondingly larger amount of the cheaper article will be required 
to produce the tint tet will result from the use of the pure pig- 
ment. 

It is undesirable in many cases to specify that pigments shall be 
free from baiytes, as that mineral is a ne.r«ssary constituent of some 
pigments, such as Brunswick green, vermilionetto, etc. The highest 
^ades of house painters’ colours also may contain an appreciable 
proportion of barytes or its e(pii valent without detriment tp their 
suitability and efficiency. 

The colours put up in tubes arc usually of superior quality, and it 
is a^good plan tonpecify the product of some well-kn()ii](n finn, with 
the provision alluded to elsewhere as to the substitution of another 
make of equal quality in case it is required. 

Coming to the pigments which contain oxide of iron, such as 
umbers, Ibdian and Venetian reds, purple browns, etc., is k usual to 
give the percentage of iron oxide contained, and it is also very 
deskable to mention whether the colour is to be artificial or natural. 
In the former case«it should be free from acid. In some oxide of 
irpn colours the percentage of ferric oxide is very large ; in .others, 
such as Venetian red, much smaller. 

^t must be ^1i^, however, that richness of colour,* staining 
power and fineness are features of paramount importance, sinotfan 
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iron oxide pigment might answer all the requirements ^mnerated 
in the previous paragraph an(^ yet be devoid of beauty and of jso 
^ coarse a texture as*t() cause it to settle out in the paint pot in an 
incredibly short s]iaee of time. 


PaifUft. 

“ All paints shopld bo commerfially pure. The compositi^i of 
the paints shall be as follows : pigment (dry), 75 to 80 per'cent. ; 
oil (linseed), 17 Up 20 per cent. ; turpentine and liquid driers, 
3 to G per cent.” (A) 

“ All paints must be mixed for colours with pure, raw linseed oil, 
and refined linse^nl oil for whites ; but in black slow-drying and 
oxide paints a portion of the oil may be boiled linseed.” (B) 

“ All paints shall be commercially pure. The composition of the 
paints shall be as follows : — ^pigment (dry), 75 to 80 per cent. ; oil 
linseed, 17 to 20 per cent. ; turpentine and liquid driers, 3 to 6 
per cen^” (C) 

“ The whole of the painting materials shall be. pure and unadul- 
terated, of the best quality, and shall be composed of pure turps, 
"boiled linseed oil, patent driers and mineral colours ground in gil ; 
the white lead to be the best old English wliite lead in the original 
casks the varnish to bo the be^t hardf-dinnng polishing copal from 
an approved manufaeturcr.” (K) ' , 

CommenlH. —(A) to (d). The term “ commercially pure ” is an 
absurdity, tqi no definite meaning can be assigned to it. While a 
serviceable paint will often result from the percentages given, yet 
there are many cases when the ratio of pigment to liquid is much 
lower. 

(B^ B*fined linseed oil, while possessing many valuable ptoperties, 
is by lib means an essential ingredient in white paints. Presumably 
it is specified with the object of securing the minimum of dis- 
cokuiation in the white paint, but raw linseed qjl will in most cases 
be found to bleach out ui cbying, and the paint becomes quite gs 
a white as if the refined variety were employed. The insis- 
tence of* pure raw linseed oil lor colours precludes the possible 
adf antageous incorporation of boiled linseed oil and also of varnish 
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which th*e lattei half of the specification recognises, and it is open to 
tha manufacturer to declare any paint slow drying. 

(D) While seemingly comprehensive, is of litlSe value. No clear 
indication is given as to whether this spooificatiou applies to stiff 
coloyr or ready mixed paint. In the latter coiinertiun* the terms 
‘‘ pure and unadulterated and of the best quality " are, as already 
explained, meaningless. The white lead should be “ genuine.” 
TheJiii.is no criterion as to what the word “ best ” implies. Boiled 
linseed oil could not be used, for instance, in a good white zinc 
oxide paint. • 

As no mention is made as to the nature of the oil .in which the 
colours arc to be ground, and no limitation is placed on the per- 
missible addition of patent driers, opportunity is given to any 
plausible contractor to supply paint containing a heavy percentage 
of deleterious oil and also of unnecessary mineral matter. Vamvtk - 
Hard-drying polishing copal varnish would be quite unsuitable for 
exterior work. ^ 

The number of pigments and other solid substances thg.t enter 
into the composition of paint is very great, and as each pigment 
varies in its physical properties, it follows that no general formula 
can< be given to embrace all paint, the manufacture of which is a ' 
great industry and a science. 

A general specification for i»aint in paste form (stiff pauit) might 
read^ - * 

“ The stiff paint to consist solely of (umber, sienna, o.vide of 
iron^ etc.) pigments free from all added adulterant, anj} linseed oil 
either raw or boiled, or a mixture of both ; the said stiff paint to be 
finely ground and so prepared that it can be prepared for use by 
means of the maiterials and method usually employed by painters.” 

In the ^se of Brunswick green paints, some limit should b^ set 
to the proportion of barytes or other white base contained in the 
pigment itself (say, 10 to 20 per cent.), as this could not be described 
as added adulterant^ 

A general specification for ready mixed paints might read : — 

** The paint to be of the desired colour and to be composed of th^ 
most permanent pigments that can possibly be used to prodftice that 
colour, along with such thinuers and driers'as will enable the pamt 
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to dry with a unifonn glossy (flat, half-gloss, etc.) surface m (10— 
12—14) hours wh(^n applied on a suitably prepared surface under 
normal conditions.* The paini; must also effectively obscure the 
surface below, be finely ground and well mixed, and capable of 
standing fof years under conditions of fair wear and tear. 

I/end. 

“ All red lead to be genuine pure English red lead, prepardfl solely 
from a suitable natural oxide. Tt shall not contain more than 
3 per cent, of impurities, and be of good colour and free from 
grit.” (A) 

“ To be genuine oxide of lead and to contain not more than 
3 per cent, of impurities, to be of good colour, smooth and free 
from grit.” (B) 

“ Pure oxide of lead, nor more than 3 per cent, impurity.” (C) 

“ All red lead to be genuine pure English red lead prepared solely 
from a suitable natural oxide. It shall nol contain more than 
3 per cent, of impurities, and be of good colotir and free from 
grit.” (D) 

• “ Red lead, dry, genuine (to contain not more than 2 per cent, 
impurities).” (E) 

” To contain not more than 3 per cent, of impurities ; to bo ot 
good colour, smooth, and free from grit.” (F) 

“ Genuine red lead, dry (English make).” (G) 

(A) and (D) are identical. The phrase " prepajed solely from a 
suitable natural oxide ” betrays gross ignorance. Red lead is a 
product of metallic lead, being an oxide of that metal, and produced 
at a high temperature by a furnace process. 

Among the above specifications (0) is undoubtedly 
the best, followed closely by (E) and (F). In the writer’s opinion, 
however, (E) and (F) would have been of more value if all 
refejence to impurities had been omitted, and ^le words “ of the 
^ best- commercial quality ” introduced. It is within the bounds of 
pttsibility that an mgenious manufacturer might tone up the 
colours of4is genuine but inf eriof produce with a small percentage 
of ajbright aniline dye, igid yet claim protection under the plea of 
P.P. K 
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admissible" impurity. This contention, however, would not be 
justifiable if “ the best commercial quality ” Sias demanded, since 
this phrase carries with it a demand for good 'colour, smoothness, 
freedom from grit, and all recognised essentials, as any expert would 
testify to the legal fraternity. 

' AH the other specifications fail to recognise that there arc 
numerous oxides of lead, of which one at least, t.c., litharge, while 
als«:.an important, material in the paint and varnish industry, should 
in no'Wise be substituted for red lead. Any contractor, liowovcr, 
who chose to send litharge in place of rcfl had to ((1) would be 
perfectly justified in so doing. 

If “ genuine red lead of the best commercial quality he specified, 
it would be difficult, if not impossible, for any tenderer, however 
ingenious, to get behind the specification without running the risk 
of a legal action. 


White Lead. 

** The white lead shall be ^nuine ; it shall bo of English maun- 
fi^re, made by the stack process, finely ground and of the highest 
quality. It shall be perfectly free from barytes and all other 
'adulteration. It shall contain not less than 25 per cent, and not 
mpre than 33 per cent, hydrate of lead.*’ (A) 

“ To be composed of pure basic carbonate of lead, containing not 
less than 25 per cent, or more than 30 per cent, of hydrated oxide.” 

(B) 

“ White lead, pure carbonate of metallic lead, perfectly free from 
spent matters and well matured.” (C) 

” Tho white lead shall be genuine ; it shall be of En^disb^manu- 
facture, made by the stack process, finely ground and of the highest 
quality. It shall be perfectly free from barytes and all other 
adulteration. It shall contain not less than 25 per cent, and not 
more than 33 per c^t. hydrate of lead,” (D) 

“ Genuine white lead, best quality, not less than a year ^d 
^prepared from pure English lead).” (E) • 

” White le^ in oil, genuine (basic carbonate of load, containing 
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not less than 25 ]^er cent, or more than 31 per cent, of hydrated 
oxide ground in refined linseed oil).’’ (F) 

“ White lead to &ntain noteless than 27 per cent, or not more 
than 31 per cent, hydrated oxide.” ((4) 

“WarranfSed genuine white lead, corroded by ordinary Dutch 
process and ground in pure refined linseed oil.” (H) 

“ The white lead to bo the best ‘ genuine ’ Old English white 
lead.” (T) 

Cnmiurnls. In general, the specification governing the supply of 
white lo-ad should cAitain the following points : - 

1. (Chemical composition and the limits of variation should bo 
stated, for instance, “ White lead shall be the commercial hydroxy- 
carbonate of lead containing not less than 11 per cent, or more than 
13 per cent, of carbon-di-oxide.” 

2. A statement should be made as to whether the supply is 
limited to English manufacture or not. 

3. It shpuld be stated if the particular proc^ of manufacture is 
essential^ such as stack (Old Dutch) process, Chamber or Brims- 
down, 

4. It may provide for the absence of adulterants, such as barytes, 
although if the word “ genuine ” is prefixed, this is implied, and 1^1 
action will be risked if adulterants are present. 

5. It^hould provide for efficiency in those properties which are 
independent of the composition, such as fineness o^ grinding aftid 
colour. These points are often overlooked. 

6. It shoulc^ provide for the chemical inertness of t4ie pigment, ^pd 
that it is properly washed and free from such materials as basic 
acetate of lead. 

(A) Fairly sound. The specification being for^ttwe white lead, 
any qdhiifvation as to adulteration is redundant. As the white 
lead is required to be finely ground and of the highest quality, there 
is no reason for limiting the manufacture to the stack process since 
any ether process either will give equal or better nsults, and should 
therefore be admissible or else will be inferior and wofUd be excluded 
under the terms of the specification. 

(0) The Composition here given is not correct, and it does nolf 
correspond with that of wKte lead which is not “ pure carbonate of 

N 2 
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metallic lead,’* but hydroxy-carbonate. The expression “ perfectly 
fiPee from spent matters ’* is vague^ and possibly refers to particles 
of tan, etc. * 

(E) The clause “ not less than a year old/’ is not a guarantee of 
qurJity, ai\d in any case is an impossible provision nowadays. The 
provision that it shall be good “ pure English lead ” is quite un- 
necoBsary, as is the provision that the pigmei\t be made from “ pure 
in^r^llic lead,” which is a chemical curiosity never met with outside 
a chciilical lalioratory. The restriction that the metallic lead should 
be niiiHHl in Englatui is an interference Avith’'ihe business of the 
white leail inanufactui-er ; it serves no |>rarfical pur})08(*. 

(F) und ((i) The limitations of composition are rather stringent, 
and no jjrovision is made for the several points above mentioned. 

(H) The qualification “ corroded by ordinary Dutch process ” is 
good if it has been settled quite distinctly that lead made by that 
process is desired. The clause, while permitting the use of foreign 
white lead, howeve;*, excludes all modem processes by which a 
pigment is produced substantially identical with stack n^ulc white 
lead. * 

Nearly all white lead specifications lose sight of the fact that the 
material specified is not really white lead at all- that being a dry 
^powder covsisting solely qf the well-known commercial hydrated 
carbonate of lead-' but white lead ground without admixtjure with 
ally other pigment in genuine refined linseed oil. 

Bearing this point in mind, we might write a general specification 
fq^ genuine grcMnd white lead thus , 

** It shall consist wholly of the best commercial hydrated car- 
bonate of lead, free from acetate of lead and all traces of impurity 
derived from the manufacture, finely ground to a stiff paste with 
the besl commercial grade of genuine refined linseed oik” ' 

'Whether or not the material supplied under such a speeification 
conforms to it or not becomes a simple question of fact which can 
easily be determined by referring the matter to an expert in cose of 
•dispute. 

It should be bpme in mind that basic sulphate of lead is not white 
^lead, and cannot be described as such in Britain without the risk of 
u legal action being incuired. , 
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lAnseed Oil. 

‘ ** The linseed oil must be well matured. At a temperature of 
60° F. the specific gravity of the raw shall be from -932 to -937, 
aud the boiled from *940 to •91S.” (A) • 

“ Oils (boiled linseed). To be genuine steam-boiled pale 
linseed oil, free from sediment, to dry satisfactorily without the 
addition of other (kiers, and not to contain resin. Oil whieh^as 
been prepared with resinate driers and other similar substitutes 
will not be acceptecf, and the specific gravity must be from *943 to 
•946.” (B) • 

“ Oils (raw linseed). To be pure linseod oil of the finest cis- 
terned quality, free from footings and sediment, and suitable for 
painters’ work. The specific gravity must be from ■930 to ’939.” 

(B) 

“Specific gravity.— '932 to *925 at 60° F. Must stand the 
‘ spawning ' test.” (0) 

Linseed oU, raw (pure). 

Linseed oil, boiled (pure). (D) 

^ “ The raw linseed oil to be best refined free from spurious oils, 
specific gravity at 60° F. to be between *932 — *935. The free add 
calculated os oleic acid not to exceed % per cent. To be free fron^ 
‘foots’*” 

“ The boiled linseed oil to be the best refined, specific gravit/at 
60° F. to be not less than '943. A thin layer on a glass plate must 
dry in eighteen hours when exposed to the air in tP room at a 
perature of 00° F. To be free from resin and foreign oils.” (B) 

Comments.- -The object aimed at in specifications relating to 
^ linseec^oii, whether raw or boiled, should be to ensure the obtaining 
of a comillercial pure oil which is suitable for mixing witli ground 
paste pigments to produce a serviceable mixed paint. Three 
qualities must be present in such oil : (1) the absence of added 
adulterants ; (2) the absimee of deleterious mulllor in the oil itself 
(albuminous matter, moisture, etc.) ; (3) the presence of satisfactory 
diying prperties. 

The following specification for raw linseed oil will secure the^ 
lesufts:— 
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“ The raw linseed oil shall be genuine and free from admixture 
wfth any other material whatsoever. It shalljbe perfectly bright 
and clear, and of the usual colour, and shall not become cloudy or' 
deposit any sediment if kept at a temperature of 50° F. for a week. 
Jts ^jpecific gravity shall be *933 at 60° F. When heat^ gradually 
to its boiling point, it shall not spawn, that is, produce particles of 
flocculent Tuatter. When mixed with 5 per cent, of its weight of 
ordinary terobine manufactured by a varnish maker of repute, it 
shall produce a hbn which will dry on glass iy eighteen hours at 
60° F.” 

A specification for boiled linseed oil may read : — " 

“ The boiled linseed oil shall consist wholly of genuine linseed oil, 
and be free from admixture with other oils, rosin and resinates. 
The driers present in the oil shall consist solely of lead compounds 
derived solely from either litharge or red lead. The oil shall be 
clear and free from suspended matter and foots, and shall have a 
specific gravity of not less than *942, and not more thani *945 at 
60° F. A film on glass shall dry with a tough bright surface in 
eighteen hours at' 60° F.” 

Resinate driers are used in many commercial boiled oils, and opei^ 
the door to adulteration with rosin. If it is desired to admit 
resinate boiled oils, the foregoing specification can be readily 
modified. 


TarpefiHne. 

The turpentine shall be refined genuine American, oe iree irom 
adulteration, and have a specific gravity of *867. It shall not begin 
to distil below a temperature of 150° C., but shall all be distilled 
before a temperature of 170° C. is reached.” (A) 

” Refined, genuine American, free from adulteration (optical* 
rotation not less than -f- 1° to + 2°). The specific gravity at 60° F. 
to be between ’866Pand *868, and when distilled 97 per cent, should 
distil between l!)0° to 160° F., and leave not more than 2 per cent, 
of resinous residue.” (B) , ^ 

The turpentine shall be refined genuine American, be free from 
Adulteration, and have a specific, gravity o\ *867. It shall not Ubgm 
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to distil below a'tempciatuie of 150*’C.. but shall alfbe* distilled 
before a temperature of 170° C. is reached.” (C) 

“ Turpentine, ASicricaii (pAe).” (D) 

“ The turpentine to be free from colouring matter with a specific 
gravity of *^7 and to be the best pure American spirit.” (E) ^ 

“ Turpentine, genuine American spirit.” (F) 

Comments . — ^The first point to be noted is that it is doubtful 
at the present* time whether the term genuine American turpcAtine 
includes tlic variety of turpentine obtained by distilling poftious of 
resinous woods, afld now termed ” wood turpentine.” In order 
to' be on the safe side, the specification should begin by stating 
that:- - 

” Oidy genuine American turpentine (gum turpentine) obtained 
by the distillation of the virgin resin will be admitted, and wood 
turpentine is excluded.” 

If the purchaser is willing to admit tlie wood tuipentine, the 
above wording may be modified accordingly.^ 

The ^lecification should then go on to state : — 

Colour.- -The turpentine shall be perfectly •clear, free from 
suspended material and water white. 

Specific Gravity.— ^ha\] not be less than *862 or more than -870 
at 20° C. 

Rffyfidive /wdftf.-^hall be between 1*468 and 1*476 at 20° C 
Boiling Pwoi.— Shall bo between 152° and 158° f). 

DisMUion When 200 c.c. of the turpentine are distilled, 
95 per cent^hall pass over below 170° (’. 

Evaporation Evaporate 10 c.c. on a large glass disli until 
there is no more loss in weight. The residue should not weigh 
more than 0*150 gram. 


Driers. 

” All patent driers shall contain not less than 10 per cent, of lead 
oxide.” (A) 

” Driers to contain 13 per cent, basic carbonate of lead, 5 pjsr 
dhnt. white sugar of lead (acetat^, and 2 per cent, borate or acetate 
of mangmieso.” (B) 

**A11 patent driers sblll contain not less than 10 per cent.” (C) 
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Pat^t (Irieis (sample to be submitted).” (D) 

«DrieiB to contain not less than 20 per cent. o{ lead or manganese 
preparations.” (£) 

“ The driers to be litharge or massicot, but patent driers will be 
allo\^ed to be used if containing not less than 50 per cent*, of genuine 
white lead.” (F) 

Cofnfnenb.— Among the above specifications (D) is the only 
rational one. The lead oxides are coloured substances (red lead, 
for instance), and a white paint would be an impossibility if a driers 
such as (A) and (C) or (P) were employed. 

If, again, driers should contain any appreciable proportion *^of 
basic lead carbonate (genuine white lead) (B) or (P), the pigmentary 
opacity thereby resulting would interfere with the tone of many 
paints into which they were introduced, particularly the line 
colours. 

(£) A driers containing 20 per cent, of manganese preparation 
would be much too concentrated for ordinary purposes, and would 
require most careful handling. o 

The function of patent driers is to assist paints to dry in a reason- 
able period, and it should be clearly defined what weight should be 
reqmred to a fixed quantity of raw linseed oil, thus : “ The patent 
driers to be pf good material, and containing no oil other than 
linseed oil, and of such strength that the addition of 7 lbs. to a paint 
consisting of 1 cWt. of genuine white lead in oil and 2 gallons raw 
linseed oil will cause it to dry in eight to ten hours under normal 
conditions without discolouration.” , 

It may bo noted, however, that white lead being itself a drier, 
the drying effect of a given patent drier on white lead paint may not 
be the same as that obtained when the same weight is added to a 
bad drying paint, such as Indian red. It is often preferable, 
therefore, to specify that the strength of the drier shall be such • 
, th^t 7 lbs. of it will cause a paint consisting of nothing but Indian 
red and raw linseechioil to dry within twelve hours. 

Gold Size. 

Coachmaker’^ gold size. (A) 

Best Japan gold size. (B) 




Gilders’ gold size. (C) 

The term “ gold wze ” inipli^ origijmlly a true gum varuish lich 
'in gum and poor in oil. The difference between (A), (B) and (C) 
has grown out of the different methods of work adopted by coach 
painters, japaners, and gilders rPBpex*tivo]y. * 

Goachmherii (fold mze should consist of nothing but a suitable 
hard resin (free from rosin), linseed oil and American turpentine, 
with the nece^T^ driers, and should be capable of being nftxed 
with pigments to j)roduce a hard stopping which dries '"quickly 
and cun be polished down, and also of being mixed with unde]> 
coating body varnish to hasten the drying. 

Japan gold size may be specified to confonn to the same require- 
ments. 

Gilders' gold size should be specified to dry with a “ tack ” ready 
for gilding in so many hours. 

Varnishes. 

Thcd^arnish is to be the ' finest pale dura|})le copal ' for internal 
work, ‘^mle copal carriage ’ for external work, and ‘ engine copal * 
for hot pipes, radiators, tanks, guards, etc. All be obtained from 
^selected manufacturers.” (A) 

“ All varnishes to be made with pure American turpentine and to 
be free from rosin.” (B) 

"" ].«Best teak varnish. 

2. Best hard drying oak varnish. 

3. Best patent knotting varnish, 

4. Best Jblack japan. 

5. Best black lacquer. 


6. Church seat varnish.” (C) 
Pale oak varnish ] 


dard varnish All varnishes to be made from* the best 


M&stic varnish [ gums and oils, to flow easily, dry lus- 
Hard oak varnish I trous, and with a firm coat, in eighteen 
Copal oak varnish j to twenty-four hour*.” (D) 

Carriage varnish i 

All varnishes shall be made from carefully selected materials. 
Only the best copal gums shall 1)6 used dissolved in the best wssil- 
matured Baltic linse^^il, mix64 with turpentine, as hereinafter 



186 COMMERCIAL PAINTS AND PAIN^TNO 

, • 

specified. They shall be at least six months old before delivery, 
flor easily, and dry lustrous with a firm coat in not less than twenty- 
four and not more than thirty-six hours.'’ (E) 

“ Varnish, copal. Copal varnish to be made from best pure gums, 
oilSj^and pure American turpentine, to flow easily, dry lustrous, and 
m twelve hours, so that dust will not adhere, and hard in twenty-four 
hours, and to be free from resin or copal substitute.” (F) 
ClhmvfinJLs- All varnishes shall be made froim cai'efully selected 
materials. Only the best haixi gum resin shall be used, and the oil 
shall be the best well-matured Baltic linseed, anil the turpentine as 
hereinafter specified. They shall be at least six months old before 
delivery, flow easily, and dry lustrous with a firm coat in not less 
than twenty-four and not more than thirty-six hours. 

It is a most difficult matter to specify the composition of a varnish, 
and it is probably much better to specify precisely what kind of 
results are aimed at, the time allowed for drying, and the price that 
should be paid, thus • 

** The varnish to conform to the description hard church^)ak, to 
be perfectly bright and well matured, and to dry hard without tack 
on inside seats within twenty-four hours. To present a lustrous 
surface under fair conditions of wear for two years, and to cost not 
lew than lO^^Gd. per gallon.” 

TercWnc. 

“ Finest. One part of terebine, when mixed with 16 parts of 
linseed oil and spi^^ in a thin layer on a glass plate aqd kept at a 
temperature of F. must dry in eight hours. To contain not less 
than 10 per cent, metallic oxides.” (A) 

”The terebiqe shall be genuine American and be free from 
adulteration. When 1 part of terebine is mixed with 16«parts of 
linseed oil and spread in a thin layer on a glass plate and ke^t at a 
temperature of F., it must dry in eight hours.” (B) 

■ “ Finest. One part of terebine, when mixed with 16 parts of raw 
lingeed oil and sptead in a thin layer on a glass plate and kept at a 
temperature of 60° F., must dry in eight hours. To contain not lesS 
tha« 10 per cent, metallic oxides.” (C) 

-“The terebine shall be genuipe Ameikan and be free fzOm 
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adulteration. When 1 part of tcrebine is mixed with 16r parts of 
linseed oil and is spread in a thin layer on a glass plate and kept At a 
temperature of 60° F., it mus\ dry in eight hours.*' (D) 
Comments. — (B) and (D) are ridiculous, and are evidently the 
result of a confusion with American turpentine. Terebine is, of 
course, an article made in England by all varnish manufacturers. 
It would be an exceedingly difficult task to define what constituted 
an adulteration thereof. • 

The best nuxle of specifying is to provide tliat it shall 1)e made 
from*thc best materials, shall not injure any pigments or paints with 
which it may be mixed, and that 5 per cent, added to genuine raw 
linseed oil will cause a film on glass to dry in a given number of 
hours at 60° F. 


Putty. 

** Is to be made from whiting and liuBCcd oil and well worked into 
a stiff |XLste.” (A) . 

“ Toi be composed of pure calcium carbonate and pure raw 
linseed oil.” (B) • 

• ” Putty, in drums (carbonate of lime and pure luisecd oil).” (C) 

” Putty (made with pure linseed oil).” (D) • 

Comtnenls.- -This should be described as genuine lii^eed oil put];y 
consisting of finely powdered whiting and genuine linseed oil. 

(B) This form of specification is incorrect, pure calcium carbcSiate 
being a product of the laboratory, and not a commercial product 
at all. 


Whiting. 


” ^he whiting to be dry and of the best quality, free from 
alkahnity, well ground and free from grit.” (A) 


GoU Leaf. 

** Each book shall contain twenty-five leaves, mAisuring 3} inches 
^uare, |nd be of quality knowq as ” best deep English gold leaf,” 
weighing from 4 to 4} grains, and be 22 carat.*’ (B) 

* Transfer gold leaf (iSest quality British).” (H) 
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1*B0F08 £D Standard Definitions of Terms Used in 

^ Paint Specipiq\tions. f 

As approved by the American Society fov Testing Materials. 

^Standnrd.-~A term designating a quality or qualities specified. 

Eqyal to.—The use of tliis term should be avoided if possible. 

Pift's.— Standard, without adulteration. ' 

CmtiH&rM Pure— J b not defined, and should not be used in 
specifications, as it involves the absence of “Standard.” •* 

AdvUerali(m.—Th.ei partial substitution of one substance for 
another. 

AduUeranl.—A substance partially substituted for another. 

Bulk . — ^The bulk of a pigment shall be considered as the total 
volume of the pigment and the voids, and varies inversely as the 
specific gravity of that volume. 

Folds.— The space between the particles of a pigment, even 
though occupied by air or by a vehicle, whether liquid or dried. 

Opadiy.—The obstruction to the direct transmission of visible 
light afforded by any substance, comparison being made with 
sections of equal thickness. The opacity in the case of pigments 
should be considered as referable to their opacity in a vehicle 
under standard conditions. 

Ceoering Pokw.— T he use of this expression should be avoided 
as being confusing. 

Hiding Power.-^The power of a paint or paint raateriHl, as used, 
to obscure optically a surface painted with it. 

Spreading Potoer.~The relative capacity of a paint or paint 
material, as used, of being brushed out to a continuous uniform 
paint film,*expressed in terms of the area to which a unit (volume, 
as used, is applied. 

Fineness,- -A term used to denote the extent of subdivision 
.and expressive of tie number of particles of pigment m a udit 
, vofiime exclusive 'Of voids. 

UfystoUifie.— Having a definite structure referable to one of thd' 
8ys(*>.m8 of ciyst^Ilo^phy. 

•imorpAous.— The opposite to (^8ta]liue^«i 
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PaM.—k mixture of pigment with vehicle, intended'to be spread 
in thin coats for d^oration or protection, or both. ^ 

Pigment . — ^The %iie solid {larticles used in the preparation of 
paint, and substantially insoluble in the vehicle. 

FcAicfe.-^The liquid portion of a paint. 

Volatile 'Thinner . — All that liquid portion of a paint, except 
vater, which is volatile in a current of steam at atmospheric pressure. 

Non-Vohtde Vjshick. -The liquid portion of a paint, excepting 
vater, which is not a volatile thinner by the above definition. 

Tintimj Strength. The relative pow'er of colouring a given quaii- 
.fty of paint or pigment selectcMl as standanl for coinfiarisou. 

Colonr. A generic term including the c-olours of the spectrum, 
vhite and black, and all tints, shades and hues which may be 
)roduced by their admixture. 

Tint— A colour produced by the atlmkture of a commercial 
colouring material, excepting white, with a white pigment or paint. 
:hc wl^te predominating. » 

Hu ^ — ^The predominating spectral colour* in a colour mixture. 

Tone.— The colour which principally modifier a hue, or a white, 
>i a black. 

Drying.— The solidification of a liquid film, independent of 
change in temperature. 

D^.—A material containing metallic compounds added*' to 
paints for the purpose of accelerating drying. « ^ 

Specific Gravity.— The relative of a unit volume of substance 
compared ^th the weight of the unit volume ^f water at defined 
temperatures. 

MUm.—Thm refers to the American gallon which is smaller 
than the English Imperial gallon. The latter contains 277} cubic 
inelfhs, ^nd is therefore approximately one-fifth* larger than the 
American. The English gallon is equal to pibs. avoidupois of 
distillod water weighed in the air at 62° Fahrenheit, the barometer 
bring at 30 inches. « 

Density.— This is a purely scientific term. Its use should be 
Avoided in specifications. 

IFoA’.— Dissolved water, of water not definitely or chemically 
combined. 
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Dry.-^diitBmng no uncombined water. 

Note.— I n view of the importance of specificationB regulating 
the execution of painting work and the supply of painters' 
materials being accurate and comprehensive, and at the same 
time reasonable from a commercial point of view, the author is 
pLwpared to make suggestions on the subject when requested. 
In difficult cases or where the work involved would reqiiire much 
time, he will be pleased to put readeis in eomminication with 
])aint torhiiologisis who will for a suitable fee, to be urranmnl 
draw up any specifications required. 



(!H AFTER X 

J»AINT1N(J JIY MKOUANIOAL MKANS 

ATiTiionoFf a critfain class of painting must always he Hone by 
haiid, as fni^ instance, the wood, iron or c(‘inent which forms part 
of a permanent structure, other and quicker methods such as spray- 
ing may be einploye^d successfully when the surface is sufficiently 
large and accessible. When the articles to be treated are relatively 
small they may be painted by dipping them bodily in a tank 
which contains a paint of a suitable composition. In some cases 
the two processes may be combined and the under coats ^c put on 
by dippTng and the finishing coats of paint t>r varnish be sprayed 
on; oAhe finish can be done by hand if desired. 

In the United .States of America the dipping and spraying pro- 
• cesses are employed to a very considerable extent, and in this 
country they arc increasing rapidly in use among engineers, the 
manufacturers of agricultural impl(*mcuts, waggoiA and carts, 
baby*c.arriages, furniture, sheet metal, corrugat^Hl iron, enamel 
ware, etc. 

Spraying may be used with great advantage injpainting celluloid 
and paper fbr paint makers’ pattern cards, while dipping by*lnnd 
is now usually employed for cans intended to contain paint and var- 
nish. Much better results are obtained in both cases than by 
usin^a brush, and not only is the appearance improved but the 
saving of time is very considerable. 

Spraying paint in house painting can be ddne with advantage 
on^fiat surfaces, such as a wall to be covered with water or oil 
paint, and it is particularly useful for delicate stencil work. The 
pipping process is at present used in house pamting to a vSiy 
limited extent. Iron casemenin and other comparatively small 
pa{h9 are sometimes so^treated, although it seems probable tCat 
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wooden*^ sabhes and even doors and other details might be treated ' 
in this manner before being fixed, at least for the priming coat. 

The methods of combining dipping and spraynig do not appear ta- 
be much used at the present time, and it will be convenient to con- 
sider them quite separately. It should be added, however, that there 

abple room for improvement in this direction, and in many cases 
work which is now finished by hand can be done much quicker and 
more economically by siiraying on the last coat, whether it be paint 
or varrish. Of course, the ojierator in spraying must have had 
some amount of practice in order to beiiome expert. When once the 
knack is acquired there is but little difficulty in obtaining a uniferm 
coat, or one, at least, as uniform as would be produced if a brush 
were used. The process of spraying paint consists in forcing the 
distemper, paint, enamel, varnish or lacquer on to a surface by means 
of compressed air supplied by a tube or hose, the paint, etc., being 
supplied through a second hose and being broken up into exce^ingly 
small paHicles by the compressed air at the point of emerging from 
the nozzle. 

Painting by dipping consi^ in bodily dipping the article to be 
treated into a tank containing a suitable paint, immediately lifting 
it out, allowing it to drain for a few minutes and then suspending 
it until dry, when it sometimes receives a sexond coat and some- 
times a third. 

Ill a paper read by the author before the Paint and Varnish 
Society, the advantages and disadvantages claimed for both Efystems 
were thus summarised —The first advantage of both methods 
is a great saving of labour. In spraying, from two to three square 
yards can be covered on a plain surface in one minute, or say, at 
a very low estimate, a hundred square yards an hour. It would 
take a men witii a brush, working at the rate of five square ya^ds an 
hour, which would be very fast, twenty hours to do the same 
work. 

. In paint dipping the saving is much greater, and this can,, be 
shown by quoting figures obtained on a visit of inspection to the 
dipping plant at^ the Royal Woolwich Arsenal Carriage Department; 
B^ore thiS' painting plant was put in two hundred painters were 
constantly employed ; now forty-one are cblc to fully cope with, the 
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game amount of work or even more. In comparing the two systems 
it should be remei!nbered that when a surhice is painted *67 
Hhe aid of a brush at least on^half of the time involved in the 
operation is lost by the v^rkman in dipping his brush, drawing it 
against the si^ of the can w remove superdnous paint and in return-, 
ing to the surface. A second advantage of spraying is a considerable 
saving of paint which may be taken at 33 per cent., and as it is gener- 
ally admitted that -two thin coats of paint are much more diuable 
than one. thick one and as the actual spraying takes little time 
the durability of tins method is increased. The makers of the 
vai^ous paiufr Bpraving machines usually claim that the thickness 
of several c^ats of paint may he obtained when desired by one 
operation, in other words by continuing the spraying until any 
desired thickness of paint film is obtained. The author cannot too 
strongly deprecate this practice. Thick coats of paint to be 
durable must be made up of several thin coats, and far better results 
will be obtained by first thinly spraying, allowing at least several 
hours- -or in cases of a slow drying paint, etc., twenty-four hours— 
and then spraying on a second coat and so on to the hnish. 

A further advantage is that the paint both with dipping and 
spraying penetrates those portions of the work which cannot 
be reached by moans of a brush. For ^mplo, in a vjaggon that# 
is dipped the paint finds its way into the joints which are always 
more or less open, and the fact should not be lost signt of that it is 
these parts which under oidinaiy circumstances are most likely 
to first perisluwhcn they are not protected by paint. When paint 
’ or whitewash is sprayed on a rough brick waU all the inequtdities 
of the surface are reached by the spray, and this could not be done 
with a brush. ^ 

We maywiow consider some of the disadvantages urged against 
the two Systems. The objections usually urged are that the film 
of the paint put on by spraying is not l^ely to be so uniform in 
thiddiesB as that put on by a skilful painter with a brush. As 
against this it may be scud that an ordi^ry coat of paint applied^ 
% painter, however skilled, is fay less uniform in tUckness than 
is usi^y supposed. If mint is brushed on very carefully to*^ 
transparent substance^ sucm as a sheet of c^uloid, it will be found 
P.P. 0 
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that, however uniform ita appearance may be, v hen held up to the 
light considerable variation is apjiarcnt. It is also claimed that 
the paint put on by dipiiing is not fenced into tHe pores of the wood* 
as it w’ould be when applied with a brush, and the same is true to a 
smaller extent w'hon spraying is resorted to. There' is probably 
something in this objection so far as it relat-t's to dipping, but when 
the paint is sprayed a cnusidcrablo force can readily be obtained 
which would exceed tliat exerted by a painter wig) u^ a brush. 

SrRAYFNo Apparatus. 

The appliances used for spraying may be divided broadly into 
two classes. First, those intend^ for spraying' liinewhite, white- 
wash, disinfectants, etc., 
which consist of a single 
hose through which the lime, 
etc., is forced by i^eans of a 
pump, usually opejrated by 
hand, and is discharged 
through a nozzle in the form 
of a spray on to the sur- 
facn. This type is largely 
employed ior limewhiting 
rough brick walls of railway 
arches, factories, etc., and 
in such cases does the work 
far better and quicker than • 
would be possible if a brush 
were used. 

Fw. 33.— Eandpieoti uacd in Paint The second clsgs 0? Spiay- ' 

Sprayulg. machines consists of two 

separate hose, one supplying the paint, which may be as thick as 
any paint which cm be put on by hand, and the other hose supply- 
ing air under pi.'essurc which is operated by hand or power pump and 
is discharged from the nozzle in close pioxiniity to the paint, which 
^.breaks up in the form of spray. ^ 

The illustrations show the most lately used machines df the 
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first class and give sufficient idea of their construction. The 
patented iiistruniwit Icnown as “ The Aerograph may be tfihen 
as a type of the second class, and it is largely used in many industries 
and can be employed in its various forms, ranging from the execution 
of the most delicate 
work, such as a portrait, 
to spraying ^whitewash 
or limewhitc on a very 
large flneven mirface. 

^he*diagrHm (Figure' 

311) gives ail idea of 
the handpiece by which 
' the spraying is effected. 

In operation two flex- 
ible tubes are con- 
nected with A and P, 
supplying the com- 
pressed air, and P the 
colour, paint, varnish or 



Kio. 34.— The WelW Paint Sprayer 


distemper which is also under pressure. The finger lever F controls 
“ both the air valve and the colour valve in the Nozzle N, so that 


little or much colour may be alloweiPto jiass out into the current 
of escaping air. This colour is usually supplied fiym a large p^int 
pot, or, when small quantities are re- 

r quired, from a cup C, which is attach- 
able at B and, when so attached, onto off 
the supply through the tube. P. The cup 
is useful when small quantities of colour 
are wanted with frequent* changes. The 
outfit for ordinary painting consists of a 
Fio. 3^— Thi* Lodiwr spray paint together ^th a large paint 
Paint Sprayer. pump. There several different 

paU«ms of the Aerograph all more or less working on the same 
plan as that illustrated. The capacity of this varies from thrbe 
to five ^uarc yards per minute. A fairly thick paint may be 
used if desired, as th^ apparatus is controlled by means ol^ a 
needle in the nozzle which keeps* it free and permits the air to 
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operate upon the colour and divide it up into small particles. In 
shoeing the many different uses to Which this djpparatus may be 
successfully put it may be mentioned that 



most of the large wallpaper manufac- 
turers have several in constant use, while 
it is also employed in spraying enamel on 
to tubes to form bedsteads nd for other 
uses. A difficulty is someumes expe- 
rienced in applyuig aluminium paint by 
means of a brush. Tt can, however, bL 
most aiiccessfully applied by means of the 
spraying machine. 

Another type of machine of class 2 is 
the “ Wells,” which is specially recom- 


mended for large surfaces, and is used 
principal railways and ^ 
^ industrial firms. The rate of surface 
covered is from tw^jnty to thirty square feet of surface in one minute 
with an ordinary paint. In this case the paint cylinder is contained 



IlG. ‘37.— Painting a Ca^ Wheel by Spraying. 

inside the air cylinder o( tank, as sho^n in Figure 34. ^ 
psint pot is removable so that tbb colour can be changed as may be 
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desired. The air, wjdch is supplied from a compressor is either 
driven by hand v pbwer a1« a pressure of from 15 to 30 lbs# per 
square inch according to the peculiar conditions of the work. 
The paint is forced up under this pressure from the tank, where it 
is brokeu vito a fine spray by compressed air supplied from jhe 
second tube. There arc various sizes of this machine, and the 
consistency of the liquid to be applied may vary from that qf tar 
to ordinary.whi^wash. 

Another type«of spraying machine is the “ Lederer,” made at 
^uiftilo, N.Y., and is illustrated in Fi^s. 35, 36 and 37. This is made 
in two styles, one having a cup, and the other a tank when large 
quantities of articles are to be treated. In the first of these the air 
passes out of the nozzle when a button is pressed under a pressure 
varpng from 10 to 50 lbs. according to the weight of the material. 
This induces the i)aint contained in the cup to rise and pass out 
of the vertical tube and here it is broken up into a soft spray. Paint 
sprayew may be ^sed for a large variety of purposes. Figure 37 
show#how a cart wheel may be painted by the Lederer machine. 

iSprayino Colour Cards. 

Colour specimens suitable for mouAting on cards for the purpose 
of paint manufacturers may be readily produced by the spraying 
process and a considerable saving effected. The effect of glossy 
enamels on such colour cards is often obtained 1^ painting on the 
back of trsfiisparent celluloid. The usual plan followed is to^brush 
on the paint considerably thicker than would be the case if it were 
to be applied to, say, a door. The difiiculty is to obtain a paint 
whiej^ is not too fiat and not too glossy. If the ^rmer. the paint 
film will*be so brittle that it will crack under the guillotine when the 
celluloid is cut into pieces suitable for mountitig. If too oily the 
danger is that it will separate or peel off froi]:) the celluloid. By 
spraying on the paint a more uniform surface can J)o obtained than 
when a brush is used, and various improvements can be mSde 
%ithouUa great deal of difficulty. Assume, for instance, that it 
desired to show tweyer more colours on the same piece of bAlu* 
loi3, as, for example, a suggestioa for stnping on a carz^. The 
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stripes would, of course, be in one colour and the body to represent 
theWrriage in another. In such a case the stripQ; could be sprayed 
on first by using a stencil perforated with the exact width of line 
or lines required and these being dry the main colour coul^bc sprayed 
ixh oVer the whole surface, provided that care was taktn that the 
colour used for the stripe was not transparent. Again, if each 
sample is of fair size it might be wished to place in the middle of each 
piece th^ name or number, and this could be sprayed on through 
a stencil in the manner indicated, the finishing ‘being proceeded 
with as before. , •> 

It will sometimes be found that the best results are obtained 
by using a glazing colour in producing a given finish, such, for 
instance, as a brilliant red can be obtained by using a loss brilliant 
red as a ground and glazing with a lake. In preparing celluloid 
for this purpose the lake would, of course, be i)ut on first and the 
Indian refl, or whatever the colour might be, last ; the ordinary 
process being in fact n-sversed. ** 

In painting pap^r for specimen colours cards where the finished 
effect is to be oily paint, flat enamel or distemper, the desire is 
always the same, viz., to give a perfectly uniform surface, and this 
can be done by means of the spray far better and quicker than can 
possibly be done with a brush* The labour of stippling a distemper 
is saved and bru^ marks are wholly avoided. 


SrEAYiNG Througu Stencils. 

It not infrequently happens that it is necessary to put on a 
special device, name or trade mark to some part or other ^f an 
article after it has been painted, cither by dipping, sprayjng.or* 
other means. By The exercise of a little ingenuity tliis may be 
done very quickly. by means of a spraying machine, which may^in 
this case Jie (piite small. The stencil should be provided with a 
cli{) or gauge to save time in obtaining the exact position of tl^ 
device, and frequently it will be^ found advantageous to form a 
fraine or holder in which p number of artijcles can be arranged ^de 
by side. The stencil will then Hbe made with^a rq^etition of t^e 



199 


FAIKTII^n BT MECHANICAL l^ANS 

I 

devices all exactly in the correct position, and tlie actual Wk of 
spraying will take but a. few minutes. 

Lines, corners, scrolls and ornaments of various kinds can aiau 
be put on by spraying through stencils, and it is sometimes found 
desirable to'spray on the gromid and afterwuids to touch up or 
finish the work by hand . Thus the ground of an heraldic lion wniA 
might form part of a trade mark could be sprayed on through a 
stencil and the necessary lines to complete be put in afterwards 
by an artist. 

Engineering says : “ The field for spraying in enguieering work 
would appear to be very large, and it is matter for surprise that the 
system is not more widely used, unless it be that the process has 
disadvantages which do not at first sight appear. For the treat- 
ment of bridges, roofs, and other stnictural ironwork, the system 
is apparently very wdl suited, while for the painting of ships’ 
hulls, which frequently has to be carried out in very limited time 
it should be ideal. A spraying plant of any magnitude^naturally 
requires some form of motive power for working the air-pump, 
but this would usually impose no difficulty for the type of work we 
have in mind. It is clear that the greater the amount of clear 
flat surface in the work to be painted the greater will be the advan- 
tage of spraying, and in some cases it would naturally not J>o 
suitable.” 


Painting by Dipping. 

The subject of painting by dipping may conveniently be divided 
up under the following heads : (1) the dipping tank, (2) the paint, 
(3) the lowering and hoisting apparatus, (4) the arrangement foi 
hangingethe articles after being dipped. A lit^e coflsideration 
will rfiake it clear that each of these detail^ is of considerable 
importance and that, if one is not properly arranged, the plant 
aE(*a whole may be a failure. 

Taking these in ordei we have first to cousidei^the cdustruc^oi 
bf the^tank. This' may be of almost any dimensions regulated 
by the size of the articles to be mpped. For example, at the j^ool 
Arsenal, they dip*a whole y^aggon at one time, as is showz 
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Fio. 38.— Dipping Waggf>nH in Paint at W(K>Iwich Araenal, 


in Pigui'e 38, and hang them in rows, as shown on the left of Fi^re 39. 
In other cases small articles, such as machine parts, are dipped 
by being placed in wire-bottomed trays or in wire baskets. There 
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Flfl. 40.— The Wilkinuon, Hoywood and Clark Paint Dipping Tank— Plan. 


are, doubtlesa, tanks of varying construction in successful use. 
The author is only practically acquainted with three types. 

The first and second may be said to be designed on a somewhat 



Fig. 41.— Yertioal Section of Fig. 40 showing Faddlea. 


ijmilar principle, vif., to include an appliance for agitating the 
paint after the pigment has settled, as, for example, during the night- 
tiiqp or week end. Th^thiid type is merely a plain box orlUnk 




202 COMMF^IKUAL PAINTS AND PAINTING 

tapering^ toward the bottom and provided iwith no agitating ap- 



Figf 42 >-<Crom Section of FigM. 40 ami 41. 


42) give a very godii idea of the construction of type No. 1. This 
is ^ a sligtit modification of the Wilkinson, Heywood and Clark 
patented type, which is provided^ at the bottom with paddles, is 
shc^wn in section and in sectional elevation. There are two series 
of these paddles revolving in opposite directions and above tfiem 
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Fm. 43. — ^TLc Lcwir Bci^or and Hons Dipping Tank — ^l*lan 


•is an appliance, which may he likened to a horizontal Venetian blind, 
which is left open when the tank is in use, and is closed when at rest. 


The second type is shown in Figures 43, 44 and 45, and is that of 
Messrs. Lewis Berger and Sous, Limited, and, as will by the 
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seetioii, tapers considerably so as to involve the use only of a single 
adtator at the bottom. The construction of this is more of the 
nature of a worm than of paddles. An additional agitator may be usA 
when circumstances require it. The body of the tank is one-eighth 
inch iron or steel and the weight about 495 lbs. TherO is no shutter 
'above the agitator, but a wire screen which is found to be sufficient 



Fio. 46.— dross Section of Pigs. 43 and 44. 


for the purpose. A screen is also sometimes used over the fchutte^ 
like arrangement for the first type. When the articles to be painted 
are of considerable sUe there may be two series of agitators, «nd 
the exteid to which they should be used and their exact form will 
obviously depend upon the particular kind of pamt used. It is nfot 
deemed necessary to refer in detail to the construction of ihe tanlm 
as ihe drawings supplied make it sufficiently deaii and the manikfae- 
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torers would doubtless be willing to supply a full set of drawings 
to those about to put in a plant. 

The Paint to be used for Dipping. 

Obviously Access in painting by dipping depends largely u;Qpn 
the kind of paint used. As a rule it will be necessary that it should*^ 
dry quickly, say in six hours, and with this object in view a largo 
amount of gold size is usually employed. The pigments must 
be finely jiround ii^ order to ])revent undue settling and enkuro a 
reasonable durability, aiwf the mixture must be such that there 
will be but few, if any, “ drips,” “ tears,” or “ fat edges,” after 
the article is dipped. If any such occur they must be brushed 
bff immediately after the article is dipped. 

At this writing there appears to be two distinct camps among 
the few who have studied the subject, one side 8trongly^,urging 
the necessity of paddles or some sort of an agitating^paratus, 
to keep the pigmentary portion of the paint in ^nstant^uspension, 
and the*other, who are equally assertive in tbeif claims, urging 
^ that a properly designed paint should consist of pigments and 
Hihinners substantially of the same specific gravity, so that no con- 
siderable settlement can take place and hence no agitators ase 
necessary but only occasional stirring up by means of poles, etc. ^ 

Without deciding between these opposed opinions of practical 
men, it can only be said that at the present time dgitators are In 
actual use in, perhaps, nine out of ten dipping plants, although 
there appeaiS to be a strong tendency towards the adoptiop^of 
qiecial paints which do away with the necessity of their use. 

We may here quote from “ White Paints,” a book published at 
ft>Chicagp, 111., and written by Mr. W. G. Scott, who ^ had a large 
and vaije^ experience in this class of work. The author of the work 
mentioned gives the following as a typical white dipping paint 

300 lbs. Sublimed white lead 
100 „ Zinc oxide 
60 ,* Gilder’s bolted whiting 
40 „ Asbestm^pulp 
93 „ lAw lihseed ml. 
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making altogether aboiSt 20 gallons. .This paint is recommended 
for dipping agricultural implements, wood ware, etc., and when there 
ia an agitator it may be reduced iwith J4i f,allon8 of benzine, 4 
gallons raw linseed oil and | gallon of liquid drier. As a rule, 
however, white spirit is employed instead of benzine, tjie remarkable 
increase in the use of this product being due to the fact that it has 
been proved to answer its purpose and to take the jilace of turpentine 
ev^n for ordinary jiainted work. 

Tlie price of white spirit is, of eoiirw*, veiy niucli Iviwei' than tiiat 
of American turpentine, say Ud. tu l.v. 2f/. per gallon, as against, 
say id. a gallon for turpentine. Some varieties euntain a 
proportion of turjw in order to give something of the characteristic 
smell, but this is merely pandering to prejudice, as the smell of 
white spirit is less pungent than that of turpentine. The flash * 
point of most grades of white spirit is from tK)" to 95° F. close 
Abel t:'’t, and it is water white. The specific gravity is about 
•810 at 60^‘ ; that of pure American turpentine is *867. 

The following pchits concerning dipping paints are worthy 
of careful note.- They are based ui>on the opinion of Mr. Scott. 

A certain amount of oil must be present in dipping paints to act 
as a binder and it is advisable to add a small quantity of varnish*' 
td hold the paint together. Non-absorbent surfaces like metal, 
Lard wood, etc., reepnre lera oil than the absorbent soft woods. 
In the former because there is little or no penetration of the liquid 
portion of the paint ; but with pine, whitewood, poplar, etc., 
nearly all of the liquid is absorbed in the first coat. Secondly, 
ben'sine or white spirit when used alone as a thinner will not be 
Buflicient to act as a binder when the thimier evaporates, hence the 
addition of a little oil or varnish or both. A small amount of inert 
material, such china clay or barytes, is usually understood to be 
improvement in the way of durability, although an excess, of /x>urse, 
destroys to some eSstent the body. “ Asbestine ” is recommended 
for dipping paints, because of the (quality it possesses to hold a 
pigment in suspension. Asbestine, it may be mentioned, is specially 
ground for pauftinakers’ use, and it can betobtained from moft 
manufacturers of asbes^s. The (specific gravity is abofit 2*612, 

' andlhe cofnposition is, approxima^y, silica, 70 per cent. ; nuig- 
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nesia, 23 per ccut., the rejnainder usually consisting bf alumina 
combined with water and a little iron oxide. White lead and zmc 
oxide are, according*<to Scptt, tl?ip two ideal white pigments conside^ 
from a dip^g standpoint, zinc oxide generally predominating. 

The following recipes are.takcn from the work, “ White Paints,” 
already named, but have been changed to meet existing conditioijs 
and accord with English weights and measures : — 

Priineimfor MeUf],. 4 to 5 lbs. of paste paint thinned with J gallon 
of white spirilrand 1 pint (»f mixing vaniish. 

Pfiyiers fw HM WtxHl ■ 4 to 5 lbs. of ])aste. paint thinifexi with 
3 Quarts white sjiirit or turpentine, 1 gill raw oil and J gill mixing 
varnish. 

. Pritners for Soft Wml. - 1 to 7 lbs. paste paint thinned with 
' to 2 quarts white spirit, 1 to 2 quarts raw oil, 1 gill to J gill 
varnish. In some cases with very soft, porous woods, it may be 
necessaiy to add more raw oil and some japan or liun/jd drier, 
but too much drier must not be added as it will shortciy^e “ flow.” 

Second Coat Dipping PairUs—r) to 10 lbs. paste paiilt thinned 
entirely with white spirit or with 2 quarts of solvent and variably 
proportioned oil and varnish according to the surface desired. 

Varnish is advocated in all of those mixtures as it helps to hold 
the solids and liquids together and prevent separation ; it also 
induces toughnoss. * , » * 

It 18 essential that a varnish be ub<hI which will mix perfectly 
with oil and benzine at a temperature of 60“ F. 

White Dip for Metd. 

100 lbs. White paste paint. 

11 gallons White spirit., 

1| quarts Pale mixing vamisih. 

1) pints. White liquid dfier. 

White Dip for Hard WooiK. 

100 lbs. * White paste paint.' ' 

10 gallons. White spirit. 

1^ • Baw lin^ oil. 
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1 J pinl!& Mixing vamish. 

IJ „ White liquid drier. 

WAife Dip for Soft Wood. 

100 lbs. White paste paint. 

9} gallons White spirit. 

4j „ ilaw linseed oil. 

2] „ White liquid drier. 

The pale mixing vamish and the white liquid drier uiust nfit 
liver with lead or zinc, otherwise the paint in the tank will thick^ ' 
continually. The above formula produces one of the best paints 
known and it is certainly not a cheap paint. 

Vermilion or Pink Primer [semi-paste). 


70 lbs. 

2^c oxide. 

» 

White lead (carbonate). 

4(t „ 

Whiting. 

10' „ 

Silica. 

2B „ . 

Venetian red ; grind in. 

S gallons 

Raw linseed oil. 

quarto 

f 

Grinding Japan. 

Dip for Iron (Heavy). 

100 lbs. 

Pink primer paste. 

6 gallons 

White [q>irit. 

1^ gallons. 

Turpentine. 

* IJ quarts 

Mixing vamish. 

« 

Dip for Hard Wood (Medium). 

100 lbs. 

Fink primer paste. 

8 gallons 

Benzine. 

H ». 

Turpentine. 

IJ pints , 

Liquid <Uer.^ 
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Dip for Soft Wood (2Km)/ 

100 lbs. , Fink primer paste. 

Of* gallons Benzine. 

0 „ Boiled linseed oil. 

IJ quarts Kerosene oil. 

The kerosene oil is added to promote “ flow ” and to render 
the material more; waterproof. The small quantity of kerof^ne 
is absorbed by* the wood and does not materially retard thejlrying. 
By addir% more'^te qf more thinner, the consistency may be 
regula^ ti^suit variable conditions. 

Quich-Lrying Pfitner (semi-paste). Pink Primer for Iron. 

100 lbs. Zinc oxide. 

87i „ Bolted whiting. 

12i „ J.F.L.S. ochre. 

25 „ Venetian red. 

Grind in : « 

gallons B. and T. Grinding Japam 
IJ „ Raw linseed oil. 

1 j quarts Mixing varnish (slow drying), 
li „ White spirit.. 


To tie above may be added the remarks of a gentleman wj^o 
is attached to a firm making a speciality of dippiwg^ paints. He 
Ba 3 rs : ** The general method with large American houses is to use 
one primer for everything, and considerable experimce shows t^t 
a grey primer is the most suitable colour for this purpose. A grey, 
being a neutral tint, does not interfere with the finishing coat, 
|nd it ^n be covered with red, green, blue, yellow or any colour 
denied (pita finishing coat. By the use of a neutrSl tone of this 
kind the apparatus and operations are simplj^ed. The paints 
Eor purposes are ground to extreme fineness in special 

oiills, and are made on light bases, so as to avuid« settling as far 
as possible. In phallew tanks an ordinary paddle is sufficient to 
i^bte tl^^ paint, but in dipping tanks, where large sections of 


or imp'' 


.i: ] :4. a- i. » 
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agitator. The hauciling cf small sections of implements may present 
a little difficulty at first, but these arc usually put together into an 
iixjn baslvt, made somewhat like a^wi(‘kerworJ: basket of rounded 
st^l, so as to allow the paint to drain away ; and these baskets may 
contain anything from fifty to one hujidrod small sections, which can 
all |)c dip])ed together effectively. The materials usedr being ground 
so finely, as state^l above, and containing all the Tiecessary drier, 
(m\y turpentine substitute need be added to thin in {he tank for the 
first batch. Sub8C(pient batches, however, recpiire a small per- 
centage of boiled oil to be added at the same timec«j the thinners, as, 
owing to evaporation of the thinners, t'he binder of Jhe ^int is 
liable to bo cut out, particularly after standing in the tank for ifiiy 
length of time. 1 recommend about one gallon of boiled oil to 
ten gallons of thinners, which serves to keep the whole mass bound.. 
These paints arc made plainly on a non-lead base and give great 
satisfa'-tion.” 

The fSl^wing useful information is kindly given by Mr. F. A. 
Lane, of Pliladelphia, a gentleman who has erected a vhry large 
number of tanks for dipping purposes : Dipping material is 
unsatisfactory >Vhere the thi^ners arc light in specific gravity as 
compared with the pigment. It is impossible to do clean andp 
economical tank worl: without the proper agitatora, and this 
esannot be secured by using^i plain tank and stirring with wooden 
paddles. Td get the desired finish the usual method is first t6 prime 
tfie articles, ai^d paint for this purpose should be composed princi- 
pally of whife lead and zinc oxide with a reasonable amount, about 
25 per cent., of< calcium carbonate or silicate of mggnesia ground 
in ^linseed oil and sold in paste form. The colour of the first or 
priming coat may vary from white to deep lead colour, depending 
upon th^ coats that are to follow. If the finish is to be white, then 
the priming should be white ; if the work is to be finished it yellow 
or chrome, the prime should be tinted a deep buff colour or light 
yellow. If the wo^k is to be finished in vermilion, the best practice 
is to h^ve the griming a deep pink or rose colour. If the work is 
to be finished in green, the prime slvould b^. tinted green or lead 
colour ; and if finished in black, a deep lead colour is most sai^is- 
f^cloT)' priming. If to be finished in maroon or tus&n red, a 
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terra-GOtta coloui makes a satisfactory first coat. In all these 
paints white lead and zinc oxide should be used to a very large 
extent, and the {)ast9 thus formed by being ground in linseec^oil 
IS reduced with a thinner coni[M)scd principally of beiizine, turpentine 
or white spirit. 

“ When tl^ paste is reduced to a proper working coiisistengy 
and the article is immersc<l in the tank where the usual agitation 
is going on the .paint flows readily and the film sets quickly, so 
that there kre j^o runs or fat edges. If an excess of oil is used, 
or a^laf^> amount of turpentine used, there will be after runs 
ushich cauVj a very unsightly appearance. From the very nature 
of such a mixer constant agitation is necessary. 

“This priming dries with a slight egg-shell finish.* A second 
' coat of the desired shade is then dipped on. If it is white, the 
dbmposition would be principally white lead and zinc oxide ; if 
yellow, the composition should be white lead and chromat'' 6f lead : 
if vermilion, it may be para vermilion, or it may be w^iit might bo 
vermilionetto. ^ • * 

“ Tlfe article is finally dipped in vaniish. This«varnish must be 
especially made for dipping purposes. It should be long in oil, 
have a medium heavy body, and be thinned in the tank, usually 
by adding one part varnish reducer |iud t\vD parts varnish, and the 
article immersed in this. This gives the desired gloss and protects 
the striping and decorating. Varnish reducer is made similaa to 
paint reducer except it does not contain as nwich diying salt, 
and of course the colour is paler.” 

The Hoisting Apparatus. 

It clearly of great importance that the actual lowevng of the 
artiole^if be ^pped and raised should be done very'expeditiously 

When the plant is small the lowering and hoisting is often done 
by Jiand, but where it is extensive either pifhumatic or electrical 
hoists are employed, the latter being usually preferred. In 
Figure 46 is given* an iliftstration of an electrical power trwvel 
hoist ofstwo-ton size. It is a^special hoist of compact design, 
ranging on the underfire jf a mono-rail joist of I section* gone • 

P 2 
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motor being provided for the lifting motion and a second motor 
for travelling it along the rail. If the weight is small, say not 
exQ/eeding a few hundredweights, the sej^nd diotof can be dispensed 
with and a similar hoist employed which would be pushed along 
by means of a handle provided for the purpose. ■ This hoist can be 
nftadc to shift articles directlv on to the single rail.. Tlie cost of 
electricity is very small It can, of course, be varied in construction 
according to the particular article to be dipped. • This particular 
apparatus is made by the Witton Kramer Co., of Hatton, Birraing- 



SlQ. 46.-- E'eotrio Hoist used in oonneotion with Faint Dipping. 


ham. Various hoists may be employed varying according to the 
exact work to be done. 

Mr. Lane, already quoted, says : “ In reference to hoiq^, an 
dectrical hoist ^will answer very nicely, but nearly all implement 
and vehicle manufacturers have their plants equipped with com- 
pressed air, and cofupressed-air hoists are cheaper than electiidsl 
hoists. Compressed-air hoists of small cylinder type are easily 
operated and require no attention, cannV)t get dut of repair and aje 
very positive in their motion, while an electrical hoist is very 
seruftive and easily dantaged, is bopnd get out of rqMUioand 
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require the services ol an electrician, and the danger of firemust be 
considered. It can readily be understoiMl that in a room where 
pipping is done, Snd vffhefc 2hc hoist of necessity would have t(^ be 
pla^, the atmosphere is pregnated with volatile gas, and, if a hoist 
is behaving badly, sparks and fire will result. For that reason we 
recommend wnipressed-air hoists in dipping rooms.” 

Abranqemrnv .fob Hanging Articles after being Dii;^EDi 

Ih thjp impoftant detail of a dipping plant opinion vsfies very 
largeiy as what is thelbest system to be adopted. In some of the 



IiTiq. 47.— Ho jIu fur Hanging Articles after Dipping. 


pldees visited, preference would appear to1l)e given to two rails 
with rollers on each. On the whole, however, tiie authft beheves 
yiat the mono-rair is th#most satisfactory, particularly so ft in 
that caie the wheels may be dispensed with and a hook, similar^ 
to^bhat shown in Figpte 4J, be emplbycd instead, Th#iBon-« 
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structioK is sufHcieiitly clear from the illustration, but it should be 
explained that in connection with this simple appliance vaseline 
is freely applied on the rail. The paAichlaf ap^iance illustrate^ 
is desi^nwl by bldwards and Shaw, of Birmingham. The runway 
commonces at a lieight of 12 ti) Ifi feet above the floor and inclines 
at ah angle of about I in GO, and this incline maybe increased 
to bring the articles nearer the floor for taking off. The runway 
itself consists of IJ inch bright .steel bars, which tfr^kept greased 
with vaseline, as stated. Supports to the runwayrare fix^ abbut 

5 feet apart. The hooks vary in length from 2 feet GJnehes to 

6 feet, so that the articles hung on them will not be too hi'gh. ' It is 
necessary for these hooks to be flattened out on the portion which 
runs on the rail in order to readily pass over the joints between the 
different sections of the rail, (hirves, where required, are bette^ 
at about 18 inches radius, although it is ^juite easy to get round 
9 inches* radius eveii ,^ith unwieldy articles. Switches to divert 
the goods into any direction consist of bends 12 inches i^us, 
the one end turned dawn to IJ inch diameter for a length of^about 
9 inches to enter ipto the bored-out end of the steel rail. The other 
end, which exteni 9 inches beyond the end of the radius, is planed 
off on its underside so that it tapers down to a blunt point. The 
sidt track is 1 J inch abo', e the piain track, so that the switch, when 
down, lies on ^e top of the main track, the tapered end being, just 
flueii with the track. When out of use this switch is turned ver- 
tically upwards. ^ There is not the slightest necessity to use rollers 
on the hooks. One push of the hook when loaded will^often carry 
it 10. or 15 feet, and in some cases these hooks have been fixed to 
run several hundred feet distance, and the goods pass along them 
quite easily as fast as a man can walk. 

In concluding this chapter, brief mention may be made o^ some of 
the details of the various plants the author inspected during the 
summer of 1912. 

Messrs. Marshall, ^bns k Co., of Gainsborough, agricultural im- 
plement ifianufactfirers. The greater part of the work done at these 
works, where 4,(XK) men are constancy employed, consists of 
treating the fed wood forming part of the threshing machines, and 
on average 4,500 pjcccs^pass through Khc dipping plant efbry 
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month. The paint tank is 21 feet long, 8 feet deep, and 3 feet 
2 inches in width. The tank is provided with two propellers, as 
^hown in Figures 4(1, A hnd 42. The propellers are actuated 
by elei'-tric motors, but the hoist is raised and lowered by pneumatic 
appliances with a supplementary electrica-l appliance. Only the 
priming coat is done by dipping. The artii^le having been dipped, 
it is allowed to drip for a few ininutcs and is then taken away on 
overhead raifci,*a double iim being provided. The present plant 
wflb pijJ in dufling January, 1903, and has worked with complete 
satisfaction ever since? Once every year is sulhciently frexjuent 

ethpt^ the tank m order to clean it out. This tank is provided 
with four iron doors which protect the contents from tire during the 
night, and ducts are provided in the aide for ventilation. White 
^spirit is used exclusively in place of turpentine. Some parts of the 
threshing machines consist of thousands of holes bored in the wood, 
and it’ would take many hours to paint these parts by Iftnd, but 
by (tipping it is done in a few seconds. Before the actual dipping 
take| place shellac knotting is applied to al^thc kmfts.* The usual 
process is to knot by hand, prime by dipping, and then finish with 
two coats, one on red (flat), and a final coat of varnish put on by hand,* 
although 1 am of opinion that this might be done by spraying.* 
All painters and dippers are put pn pieJe-work, and this is feund 
to ^[reatly facilitate operations. 

Harrison, McGregor & Co., Leigh, Lancashire, fhc tank ub^ at' 
this place is provided with a worm at the bottom to agitate the 
mixture when required, and a grille or grating at the top of the 
worm protects it and prevents any small pieces Cj^wood, n^, etc., 
from clogging. The lifting apparatus is worked by com^res^ air, 
and each part, as dipped, drains over a slanting board or platform 
coitm^nicating with the tank. Farts of the machine made of 
ironware dipped directly after they come from fhe modding shop 
^ to prevent them rusting. Grey paint is usually employed, but no 
18ad whatever is used in these works. The thinners are white 
spirit mixed with gold size in generous proportfons. Small articles 
are either placed in ^vlre baskets for dipping or are suspended 
on hdbks attached to a cross-bar. 

* Henry Hope k Soq^ Birmingham. 'This firm are ironfl^pnd^ 
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on a laigc sralc, and uflo a Sipping plant for castings, such as case- 
ments, ordinary galvanised iron sheets, etc. The tank is a narrow 
on^ and when the sheet is raiseii froiA Uic dippitig tank it is su^ 
pended by one corner and drijw over a slanting hoard. Grey is the 
colour mostly used, and in three or four hours the coat of paint is 
dry.^ As a matter of precaution, however, twcnty-ft*ur hours are 
usually allowed to elapse between the coats. The tank is not pro- 
vide^ with an agitator, the paint used being spectally prepared 
so as not to settle to any extent. It is, however, jieceasaiy^ to stir 
it each morning before commencing operations. The articles 
are suspended on hooks over a single rail treated with vaseline in 
the manner already described. 


UoYAL Arsenal, Woolwich. 

In 19^ the author visited the Royal Ordnance Factories at the 
Woolwich Arsenal, anefby the courtesy of the Chief Superint^dent 
was allow^ 60 inspect the plant and take photographs. These 
appeared in the, .press in November, 1904, and are reproduced 
in Figures 38 and 39, as the construction to-day is essentially the 
same as then. On a recent visit it was found that various improve- 
menfts had been made dwdng tl^e interval, the chief of which were 
th4t petj^leum “ spirit B ** is now used instead of benzine, and Ihis 
does^away vdth'the necessity of the exhaust fan shown in Figure 38, 
which has now bern boarded up. The vonetain blind arrangement 
has been also done away with, it being found that a grating answers 
the purpose. In^^he hoist, which is worked by electricity, the 
authorities realised the danger in the case of lire of a man bemg 
located in a cab near the roof, and the whole of the operations are 
now done fijom the ground. Many different sections are n^w suc- 
cessfully dipped, Ek)metimes a whole waggon at a time, while some- 
times it is found more, convenient to dismantle a vehicle and dip the 
wheels, four or five atHhe time, separately from the body. Aft6r 
dipping thft article <i8 suspended over the tank for a few minutes, 
^nd ii is then transferred by a very ingenfims apparatus from the 
hoisting apparatus to the rails, andiafter half an hour a mah goes 
Qver ^e work* and remt veS any runs o^ tekrs wUch may app^. 
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This, however, is a very small matter. ' For a lurther protection in 
case of fire each tank is fitted with an iron door or cover, and 
Jjiis may be shut^lowrt intixAition by merely pulling a lever situated 
at some little distance fi'om the tank itself. The cover is surrounded 
by two-inch felt, which cuts ofi access to the interior. It is interest- 
ing to observe that white lead is still largely employed fur the paint 
in these works. For the minor work small tanks are employed 
and the arti(4e» are dipped mto these by hand. Iron work,^uch 
as 4)olt-head8, acepdipped into a mixture composed of 15 ^rts gold 
size, J0*of boiled linseed oil, and 10 of petroleum, which ^ectually 
prevttits^em rusting. A very clever little idea is used in order 
to protect those parts which it is not desired to paint. This is 
done by smearing over them vaseline, which is removed with the 
paint after the main part is dry. As before stated, the number of 
men employed in this department is very much less than before 
the dipping plant was put in. Some portion of the work is done by 
hand,^ch as stencilling, although it is probable that by having 
a large stencil containing, say, forty-eight or ^ of thc^snlhll stencils 
now in use, a spraying machine might be useil cc^omically. 

Dipping Shells.. 

T|^ description of this plant must, for obvious reaspns, be 
somewhat lacking in detail. The sheUs are cylindrical in form ^th 
curved ends coming to a point, and two colours are vKMtly employed, 
one black, the paint in this case being bituminous base, and the other 
a somewhat rich yellow. The shells that arc ab||^t to be ^ped 
are placed each in gun-metal rings suspended in series of a dozen 
or so, depending upon the size. These are brought over to the tank, 
which is worked by hydraulic machinery, and the shells are left 
statiosafy while the tank containing the paint rfses vertically to 
exactly the right height for covering the sh^lb with paint. On 
putting a lever this tank descends and, after ^eing left for a short 
time to drip, a steel reil by which they arc supported ns moved 
(|it at an angle so sib to coftie in line with the suspending rails which 
extend through the building. Here they are moved to any position 
leqtired on a series of t^io lyllers. 
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It is to be noted that no lead whatever should be used in the 
paint. Zinc oxide is used freely together with other pigments 
thg^; are free from metal. The follow^^s £he composition of tl)| 
principal paint used for producing the yellow colour referred tb : — 


4*ure zinc oxide, diy, free from lead 

First (ioit. 

9| lbs. 

tfiicnnd Coal. 

• 

Boiled linseed oil, free from lead . 

1 J pints 

IJ pints 

•Tercbinc, free from lead 

li .. * 

*21 „ 

Spirits of turpentine . 

u 

H ... 

Oxford ochre .... 

— 

81 lbs. 


The author ventures to summarise his opinions on this subject 
as follows: - 

1. Both paint spraying and paint dipping are capable of being 
employed in many more industries than they are at the present 
time. 

2. A good priming and second coat of paint having been ^plied 
by dipping, the finishing coat, such as a good varnish, mighi* be 
applied by a spr^y and would effect a great saving. 

3. A wide difference of opinion exists as to the composition of 
dipping paints. 

4. In spraying aluminium, lacquers, liquid bronzes, etc., on a 
vftiy rough surface, the spraying machine will produce far b^ter 
respite than eftn be obtained by the use of a brush. 
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Asrugrapii, HPT)* 

Aliaariu red,” 7ft ^ , 

Aluminitm paints, 7 4 

Amefican turpentiuo, 7, 30 
AmdHDarPvermilioii, lA 
Animal matter, piKineiita derived 
from, 8 

Antimony oxide, 111 
Antwerp blue, 12fl 
Appearance of paint, 1 
Apple fp^n, to mix, 127 
Apricot, to mix, 122 
ArcUitcetB specifying paints, 6 
Ash, filler for, 1 13 
Aanro blue, to mix, 125 
• 


' Barium, sulphate of, 7, 9 
Bam paint, 41 
Barrows, 09 
Barytes, 7, 9 
Barites in colours, 66 
Basic sulphate of lead, 7 
Begonia, to mix, 123 
Best time to paint, 1 15 
Benzene, 28 
Benzol, 28 • 

Bevell varnish brush, 132 
Birch, filler for, 113 
Biscuit, to mix, 125 
Blacks, 20 
Blackbosifis, 104 
BlaolLjiman, 33 
Black piwt, 90 
bleeding of reds, 146 
BlAtering of paint, 146 
Blooming, 148 
Blow Lamps, 136 ^ 
3oatB, 06 
vody varnish, 69 
Borough engineers, 172 
B%kwork, 170 


Brickwork painting, 102 
Brick colour, to mix, 123 
Brigg’s bitumen enamel 4)4 
Brook's knotting bottle, 143 
Bronze blue, to mix, 125 
Bronze green, to mix, 127 
Bronze red, to mix, 123 
Brushes, 128 
Brushes, care of, 132 
Brush marks, 148 
Brush for enamel, 118 
Brush graining. 41 
Brush holder, 134 
Brushes, wire, 89 
Brunswick ^lack. 3s 
Bmnswick nlue^l 6 
Bmnswiek blum to mix, 125 
Bnmswick greens, testing, 72 
Brunswick green turning blue, 148 
Buff, to mix, 125 
Bumiiigoff, 61 


(Udmium yellow, 126 
C'anvas, 97 • 

Care of brashes, 132 
Carmine, to mix, 123 
Carnation red, R^ix, 123*» 
Carts, 99 * 

Chalking, 148 
Characteristics of paint, 7 
Characteristios of difiefeiit paints, 
23 / 

Cheap paint, ^ 

Chea]) paint^ work, 83 
Chemical iMgments, 8 
Chemical works, 107 
Cherry, filler for, 113 
Chestnut, filler for, 112, 113 
Chinese blue, 126 
China olay, 7 
Chii^ wovd oil, 28 
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(UiiiioM) wood oi], 7 
(lliocolaTO colour, !H) 

('hroiiic ^oii, IT) 

(.'hronio lake, 8 
Chfoiiicrt, toHtin^, 72 
(llironin yellow 8, 128 
(liHHiiifr of variiiMh, 1 49 
(Ity cnifineoiK. 172 
eVarSt. to mix, 12.‘) 

UlaiiHott in MpccifioalioiiK, 182 
('oaLtar, i)iirmci)t» derived from, 8 
(Inhalt. 15 

('oloiir cafdH, Hpraying, 1U7 
Colour of pigment, 73 
Colour of putty, 108 
Colourri, fading of, 150 
Colour mixing, 121 
(!olour of varuiHL, 60 
ColoiirH not Huitable for oil, 26 
(^oloiii'H not Kuitablo for water, 27 
Colnurt) wbieli diy Hiowly, 24 
Comme]y>ial paint, materiala usimI 
in, 7 

Coutracta, 164 

Copper-boitvidi distemper bruHli, 
133 • 

Copper, paint for, *(15 
Cost of keeping property painted, 
5 

Cost of labour, 57 
(•OH\i of material, 53 
Coat of paint, 2 
Cost of trater p^int, 63 
Cracking of varuiHh, 150 
CradloB, 140 | 

Crawling, 150 • 

Crazing of varniMh, 150 
Cream, to mix, 1 
CypreHB, filler Kir, 113 


Dark oak, l^ller f(^, 112 
Damp walUi, 160 
Deadening, 153 
Deal, paint fur, 80 
‘ DecoratorR’ Hoap, 35 
DefeotR in ^ainters’Vork, 145 
Defiiy^tion of paint, 1 
DefiuitiouR of paint termn, 188 
Derby red, 15 
})ip ^ soft wodd, 209 


Diiiping ])aiiitH, 206 
DiRtem}M^riug, 62 
DMtenip<‘r briiHbiw, 131 
Dis^MUmriiig pfaRter, 168 
Div ng l)ell bruRli lioldor, 134 
DriVa, 7, 31 

DripTH, H]>oc.iiiea1iniiH lor, 183 
Drying o1 paint, 114 
Durability of ]>aiutr 2 
DiireHco, 43, 170 
DuHterR, 130 


E Alt ! II ooiourK, o 

Ebony, filler for, 112 

EffloreRc^neis 153 

Klectrio lioiRt, 212 

Klin, filler lor, 1 13 

Emerald gn^eii, to mix, 127 

Enamelling, 109 

Enamel hruHh, 118 

EnamelR. 8prt‘adiug e.apaeity of, 47 

Enamel, white, 34 

EngiiieerH Rpecifying paintR, 6 

ExtenHioii ladder, 137 %> 

KxiouHion tower ladder, 138 


Eactokikh and workHliopR, 105 
Fading of eolourH, 150 
Faat mR, 8, 76 
Felting down, 107 
Ferrodor paint, 94 
FiUerB, 113 

Filler for porouR woo(||}, 111 
FineneBH of grinding, 50 
FlaHh colour, to mix, 124 
Flashing of paint, 154 
FlaHh point of turpentine, 75 
Flat enanielH, 118 tv ^ 
Flat washable wall yaniillos, 35 
FloorH, 101 • 

PootR, 37 
Floor paint, 41 
Flowing enamels, 118 
Flowing paints, 117 
Flowiif; varnish brush, 131 
French blue, to mix, 125 ^ 
Fresli paint, 114 
Friend, ttr. .1. Newton. 03 
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GalvahiseI) iron, flfi 
GaBometera, 106 
General clauneB, 172 
toaniuni, to inix,t124 • 
(nldin^ 62 
GlaHH paper, 142 
(line, 35 

Golden oak, flller for, 112 
Gold eize, 184* 

Gold, to mix, 126 


Green paint, 0^ • 
GrjipnhoaHe putty, 
Grmdinjb finonoffi 
Griwd, 93 


, 38 

(Jr, 50 „ 

tl 


GroEQii bfTiHh. 129 
Gypsum, 7 


JIanging hooks, 213 
Hardwood floors, 169 
Hard woods, 84 
Hea*. piguients produced by, 8 
Healt)^ pigments injurious to, 26 
Heliotrope, to mix, 125 
Uoistiag apnaratuH, 211 
How paint urios, 1 14 
How paint should he applied, 116 
Hurst on Oxides, 12 
Hydro-oarbonate of lo.ad, 7 
Hydrometer, 75 


Indian rod, 11, 12 
Indian red, to mix, 1 24 
Indigo, to mix, 125 
luertol, 152 


Inside white, 40 
Inside work, paint for, 70, 84 
Inside woodwork, 168 
Iuseii|», ^keep from fresli paint. 


use^,^^^k( 


Impnlb air, pigments ailooted by. 


Invisible green, to mix, 127 
Ironite, 153 
Iron, galvanised, 05 
lion, oxide of , 1 1 • 

Iron, punt for, 89 
Iron, sp^ial paints for, 03 
Iv^, to mix, 126 


•lAP/irESE w^d oil. 2S 


Knotting, 33 

Kruse putmit scaffold wall cradle, 
136 


Laboeatorfes, 107 
Labour, 166 
Labour, cost of, 57 
Lacs. 34 
Ladders, 136 
Ladder brackets, 140 
Lakes, 23 

Lakes, testing purity of. 72 
Laurie, Dr. A. P.. 8 
Lavender, to mix, 1 25 
Jjead, 07 
Jji^ad chrome, 15 
Lederer paint sprayer, 105^ 
Ijemon, to mix, 126 
Ijevigation, 8 

Light, pigments aff^tefl by. 24 

Light red, Li mix, 1'24 

Light wood, fillw for, 113 

Lilac, to mix, 124 

Lime whiting, 63 

Linseed oil, 29, 66 

liinseed^il, specifleations fur, J81 

Tiiquid driers, 32 

Liquid driers, testpig, 72 i 

Lithopune, 7, 10 


Maciiineey, 99;t^ 

Madder, 8 

Magonta, to mix, 124 
Mahogany, filler for, 1 12 
Maire, F., on Venetian Reds, 12 
Maple, filler for. 113 * 

Marino putty, .#8 
Materials i^d in commercia] 
painting,? 

Material, cost of, 53 
Matsine, 42 i 
Mauve, to mix, 126 
Mehuia, 152 
Menhaden fish oil, 7 
Meye;? on Jiarytos, 9 
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Mildew, 154 

MiBoelUKieous matemls, 85 
Mixture of pigments, 82 
Mobs green, to mix, 127 


Natural oolourn, 8 
Natural fiuisli of pine, 102 
Nat^'iral pigments, 8 
Namelvar brush, 131 
Nibs ill varnish, 167 
Non«.flowiiig paints, 1 17 


Oak, 85 
Oak floors, 160 
Object of painting, I 
Ochre, 8, 12 
Oil, 7 

Oil oolonrs, cost of, 56 
Oil, linseed, 29, 66 
Oil, pigments not suitable for, 26 
Old goM, to mix, 126 
Old masters, colours used by, 8 
Old rose, t(> mix, 124 
One knot groilnd brusl'., 129 
Orange, to mix, 126 
Oval ground bniu, 129 
Oval varnish brush, 131 
Outside work, paint for, 79 
Outside white, 39 
O^ord ochre, 126 
Oxido Qf iron, 11 
Oxide of tin, 4f’ 

Oxide of zinc, 7 


Paint and oolou^^ixing, 121 
Painlvsspplici^*^ of, 116 
Painting by mechanical means, 
191 

Painting by dipping, 199 
Paints, charaoteristios of, 23 
Faints, oonstituenV^ of, 7 
Paint,' definition of, d 
P^t, dipping, advauYago of, 193 
Paint for dipping, 205^ 

Pad for robbing dpwn varnished 
work, 144 
Paiitt p^ing, 154 
Painting, prices for, 59 
oPainljg, re^ prepared,^8 


Paint, smell of, 114 
Paint strainers, 185 
Paints, specifications for, 175 
Paint ipn^ringA.191 
Payt terms, definition of, 188 
Pajit, thinners used in, 28^ 
Painters’ materials, test, 64 
Paint mixing mach^e, 121 
Paint mixing tool, i22 
Paint mill, 144 
Painters’ window (jHpple, 138 
PainteTs’ work, 59 , 

Paints, washahlt^ wat^, ^ ^ 

Painten^ work, defects in,' 145 
Palmers' travelling crane, 1^ 
Para red. 76 * 

Parry and (^ost on fron Oxide, 12 
Paste driers, 32 
Peaeock blue, to mix, 124 
Peeling of paint, 154 
Permanent p^ents, 25 
Petroleum spirit, 7 
Pigments, 7, 8 

Pi^ents affected by impi^ air. 

Pigments affected by light, ^4 
Pigments derived from coal tar, 8 
Pi^ents injurious to health, 26 
Pigments produced by heat, 8, 19 
Pigments, specific gravity of, 27 
Pigments, tint of, 73 
Pigments, true permanent, 25 
Pigments which should not’ be 
mixed, 25 

Pinohin’s N.D.K. stone fluid, 
152 

Pine, natural flnisli ot 102 
Pine, paint for, 80 * 

Pine, pitch, 106 
Pinholing, 155 
Pitch pine, 106 
Pitch pine, filler for, 1> 

Pitting, 155 
Plaster, 78 
Plaster, inside, 168 
Plaster, paint for, 88 
Plum colour, to mix, 124 
Porous woods, filler for. 111 
Pompgian redf to mix. 128 
Portland cement, 86 
Portland stone, to mix, l2h 
Powdering, 156 
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Fresenratiye qualities of paint, 1 
Frioes forg^ten' work, 69 • 

PrimioBO,^ mix, 127 
Prussian blue, 7, 16 
Aussiqp blue, to juix, 124 
Pnr^, to im, 123 
Putty, 37, 186 
Putty staininl;^ 166 


Radutors. 97 
Bqpdy mixed ^^ts. 


spreading 


, Vs 

Bea^ Roared paints,^ 
fteduoedlfmite 71 
Bedf,4)lebdingof. 146 
Reds, fast, 76 
Red gum, filler for, 1 13 
Red, Indian, 11 
Red lakes, testing, 76 
Red lead, tests for^ 74 
Red Ipad; specific lation for, 17, 
ReAoval of paint, 168 
Remwv’al of tar, 169 
R^ paint, 99 
Ridmy brush holder, 136 
Root paint, 41 
Rose colour, to mix, 123 
Rose Purples, to mix, 123 
Rosewood, filler for, 113 
Rosin in varnish, 67 
Roiteustone, 41 
Round dtisters, 130 
Rubborose, 163 


Salmon, tcumix, 123 
Sash tools, 130 
SoafEolding and ladders, 136 
Scaffolding in Westminster Abbey, 

Soimbl||f41 

SeaSd^O? 

Seedy varnish, 166 
Setting ot paint, 1 19 
Ships, 98 

Shortness of white lead, 166 
Sienna, 8, 13 
Signal red, to mix, 123 
ISiuea^, 7 ^ 

S^oa^aphite paint, 04 


Siae,.V€^ta^ 48 
Sue, 36 

Sky blue, to mix, 185 
Sm dzying^oolouiB,, 24 
Smell of pmt, 114 
Smith, J. Crniokshauk, 92 
Smoke stauis, 166 
Special dauses, 166 
Specks in vamidi, 167 
Specially designed paint, 4 
Speoifyini^ paints, 6 
Speoifloa^n for painters’ worx, 
160 

Spooifto gravity of colours, 27* 
Spccifloations issued by city 
engineers, 172 • ‘ 

Spirit varnishes, 34 
Spots in varnish, 167 
Spraying apparatus, 194 
Spre^ing capacity, 45 
Spraying colour cards, 197 
Spraymg through stencils, 198 
Stone omour, to mix, 127^ 

Stains, 42 • 

Staining, 169 

Staining and vamping, 61 
Staining ehterior \rork, 169 
Staining striMi||||Ni of xmlour, 66 
Staining wood exterior, 108 
Steel, paint for, 96 
Steel wool, 143 « 

StencUif, spraying through, I9i( 
Sticky pauit, 116 
Stippling brush, ^3 
Stopping ]miiy, ^ 

Stucco, })amt 4[r, 87 
Sublimed load,^(h 
Sublimed white lead, 8 
Substitutes foW,urp^tine, 30 
Suggested specifioatlona, t9B 
Su^hate of 7 

Sweating of vanush, 167 
Swing cradles, 140, 141 
Sycamore, filler for, 113 


Tacky vafuish, 168 
Teak, Ktf 
Terebiiie, 186 
Tm’a cotta, \o mix, 123 
Tciva veu-te, 13 

1'est for painters' uiaterialsf 64 
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Teitlag liluid driers, ^2 
Testing jpuritr of white lead^ 71 
ThinuArs nsra in paint, 28 
Thompson, Professor 0. W., 11 
Three-knot distemper hnish, 132 
Tif., oxide of, 41 
Tints, 40 


Tint of pigment, 73 
Tooh, Dr., on haiytes, 9 
Tooft and plant, 128 
Tung oil, 28 
Turpentine, 30 
Turpentine, American, 7 
Turpentine, specifications tor, 182 
Tuipontine substitutes, 30 
Turpentfcie substitutes, tests for, 
74 

Two-knot distemper brush, 132 


llLTBAMARIMn, 17 
Umber, 7, 8, 13 


Vaeinisiixs, 33 
Varnish, apj^li^ation of, 116 
Vami^ brushes, 130 ^ 

Yamish, cost of, 

Vamiidi, cissing of,. 149 
Vamirii, cracking of, 160 
Varnishes, sp^^sifloationa lor, 186 
Vanish, spreading capaoit;)^ of, 47 
Vtfrmsh, tmng, 67' 

Var;^%ork, Ifffi 
Vegetable matter, pigments de- 
rived from, 8 ^ 

Vegetable side, 43 
Venetian rods, 12, 14' 


Venetian reds, testihg^pnrity of, 71 
Vermilion, American, 15 
Volatile spirit, 7 


WALNUTAuner lor, ife, 11^ 

Walnut J 4, 7 

Wall orakle, 136 / 

Wachable wall varsradies, 36 
Washable waier paints, 43 
Water paint, cost of, 63 
Water paints, washable, 43 
Water varnishes^ 54 # * 

Watkin’s natent dusters, rSO 
Wax.po1iBh. 108 . 

Weirs paint sprayer^ 190 
White enamel, 34, 77 
White lead, 7. 8. 18 
White lead, discoloration of, 158 
.WTiite lead, purity of, to test, 71 
White lead, shortness of, 156 
Vhiite lead, speoifioatioifirio]:, 178 
White paint, 90, 91 
. White pine, filler for, 113 
White spirit, 7 
Whitening of varnish, 168 
Window cripple, pater's, 138 
Wine oolonr, to ipiXi 124 
Wire brushes, 89, 143 ‘ 

Woolwioh Arsenal, paint dipiling 
at, 200 


Zinc, 96 
Zinc grey, 21 
Zinc oxide, 8, 22 
Zinc ydtow, 19 


BiutainT, JM>ww, raudStM, ahd ^miDo* 






